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SETTING THE STANDARDS OF PROGRESS 


KAYLOCK 


All-metal self-locking nuts ® 


Kaylock’s revolutionary self-locking prin- 

ciple in aircraft nuts won the entire in- 

dustry’s immediate acceptance. Now the ¢ 
United States Patent Office also has recog- 

nized the merits of this original principle 

with the issuance of a patent! 


Complete line of Kaylock all-metal self-locking 
nuts available in steel and A-286 corrosion- 
resistant steel for use to 1200°F. 

Kaylock Nuts conform to all Air Force-Navy 
standards: AN363, AN364, AN365, AN366, 
and the new low height lightweight National 


Aircraft Standards. q eo 
» t 


Kaynar Mfg. Co., Inc. * Kaylock Division, Dept.GM* Box 2001, Terminal Annex * Los Angeles 54, California - ©1958 


Canadian Distributor: Abercorn Aero Ltd., Montreal, Quebec 





FROM THE 
SMALLEST: 


THE INFLATOPLANE, shown 
here in single and two-seater 
versions, for downed pilots 
who can "open the valve and 
fly back,” or for tactical liaison. 
» Here is a reliable aircraft 
Space of virtually any vehicle. 
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TO THE 
LARGEST: — 


AEW and ASW Airships carny- 
ing the largest radar antennas 
aloft, equipped with the latest 
scientific detection equipment 

' and armed with homing-type— 
weapons. Holders of world’s 
record for powered flight with- - 
out refueling, possessing 
unique all-weather flight capa- 
bilities. a 
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INFLATABLE AIRCRAFT-ONE OF THE PRIME CAPABIINTIES Did 


GOOD/SYEAR’ AIRCRAFT 


We \ 


Plants in Akron, Ohio, and Litchfield Park, Arizona. Rewarding Careers for Engineers 

















LMEE-designed FC-5 flight control systems sense the effects of 
outside forces ..correct for them with effortless, better-than- L. WE EE: E-E 


human speed. Assured of stability, relieved of basic’ control (OCC OCCOUCotrte —r 


problems, the pilot is free to make his own essential contribution 

to mission effectiveness. > > LMEE’s versatile FC-5 flight con- Progress /s Our Most Important Product 

trol system can be tailor-made as a single axis damper, or as a 

fully automatic flight control system linked to bombing, fire con 

me navigation, and ground sae systems. > > Flight con- G E N E R A L 46) E LE CT R I C 
trols, along with many other LMEE electronic systems, help to LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 
power the peace. Write for booklet, Dept. 2F seen Gham, Gta, wee wenn 


A DEPARTMENT IN THE DEFENSE ELECTRONICS DIVISION 





AVIATION CALENDAR BAZ ACCESS —- 


Feb. 2-7—American Institute of Electrical IN ANALOG DATA REDUCTION SYSTEMS 


Engineers, Winter General Meeting, Ho 
tel Statler, New York City 

Feb. 3-4—Industry-Service Symposium Flight 
Control-Panel Integration, Biltmore Ho 
tel, Dayton, Ohio. For details: Mr. J. H matic indexing and high-speed access to selected data 
Kearns, Box 942, Dayton 

Feb. 4-6—13th Annual Conference and Ex 
hibit, Reinforced Plastics Div., Society 
of the Plastics Industry, Inc., Edgewater 


Beach Hotel, Chicago, Il] » Zor ape udering 
Feb. 10-14—Ameri Societv for Testing cr oe Te J 


can ~ 

Materials Committee Week, Hotel Stat DIGITAL TIMING GENERATOR, MODEL 201, gener- 
F _ bs —_ a iP , ates numerically coded timing signals which are 
eb. f/—1958 Conference of Professional recorded on magnetic tape throughout the data 

Divisions, American Societv of Mechani : , c 
i icaleciaes Witemese Celiaeeadiniedl tine recording periods, providing a precise digital 
physical Year~Technology at the Thresh index in terms of elapsed time. The Generator 
also visually displays the exact time in hours, 


Id. Hotel Huntington-Sheraton, Pasa 
dena, Calif minutes and seconds as illuminated digits 


Feb. 19—“Are Flving Saucers Fact or 
Pency?” De. Hush Winn, Missile ond DIGITAL TIMING GENERATOR, MODEL 206A, FOR 


Ordnance Svsterrs Denartment. GE. En ¥ AIRBORNE APPLICATIONS is a militarized ver- 
rineers Club, Philade'phia, P : sion of Model 201. A Remote Control Box 

Mar. 3-6—Third Annval American Society of contains Power off-Standby-Operate Switch, 
Mechanical Engineers Gas Turbine Con the Digital Clock Set, and the Time Display 
oe ee Shoreham Hotel, Completely transistorized, Model 206A in- 

Mar. 5.6% ape ae cludes a binary coded decimal system al- 
acai Wala Alto Celt Sor details though other timing formats are available to meet customer requirements 
ore Commander. Air Force Special Weighing only 15 pounds, Model 206A is stable to 1 part in 100,000 giving an 
Weapons Center. Kirtland AFB. N. M.. accuracy of = 1 second in | day’s time. 


Att: R. R. Birvkoff. SWRS 
Mar. 13-l14—Institrte of the Aeronautical 


Sciences Nationa! Flight Propulsion Zor Tape Search 


Meeting Secret learance required) 
Hotel Carter, Cleveland, Ohio MAGNETIC TAPE SEARCH UNIT, MODEL 202, operates dur- 
Mar. 13-14—Fifth Annual Heat Transfer | jing data reduction periods. On the basis of time indices 
M il 7 of a oma Stat recorded on the tape by the Digital Timing Generator, 
niversity, Stillwater 
er : ™ this instrument automatically locates and selects for 
Mar. 13-14—Second National Conference , 
controlled playback the tape data included between a 


on Aviation Fdvcation, Hotel Mavflower a tS a 
Washineton. D.C sequence start time” and a “sequence end time” spe- 
Mar. 17-20—Joint Aviation Conference. cified by panel dial settings. The time index is visually 


displayed as illuminated digits on a small separate 
panel which may be remotely located for convenience. 
Model 202 may be modified to search for timing for- 
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Three companion units by Hycon Eastern provide auto- 











in multi-channel magnetic tape instrumentation systems. 


(Continued on page 6) 
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HERE IS THE REMARKABLE 
ROTARY ACTUATOR 


DESIGNED “ZL E, At, EC , DW 


AERO PRODUETS, INE. 


opening up new horizons in the field of 
aircraft and guided missiles for the 
world today...for the universe tomorrow 


NOW, CLEMCO ANNOUNCES NEW 
FEATURES WHICH COMPLETELY 
REVOLUTIONIZE ROTARY ACTUATOR 
PERFORMANCE! 


New CLEMCO 

developments in seals 

have now, for the first time, 
overcome the leakage, friction, and 
lost motion barriers. 


For the first time 

CLEMCO has 

developed stress and 

deflection analyses 

which result in 

rotary actuators of 

minimum weight, 

with complete assurance of structural integrity. 


NOW, THE THEORETICAL ADVANTAGES OF ROTARY ACTUATORS 
BECOME A REALITY! 


Here’s the proof! Internal leakage of less than .05 G.P.M. at 3,000 
P.S.I. with static friction of less than 12 inch-pounds is an accom- 
plished fact in actuators having internal seals of a total length exceed- 
ing 20 inches. A lower value of internal leakage is practical at the 
expense of increased static friction. 


REMEMBER, CLEMCO HYDRAULIC ACTUATORS ARE 
CUSTOM DESIGNED 
for all modern aircraft and missile applications and can be furnished 
in an almost unlimited variety of envelope sizes, torque ratings, and 
dynamic spring constants. 
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CLEMCO AERO PRODUCTS, INC. are furnishing the leaders 


the aircraft and missile industry with the following: 


ROTARY ACTUATORS PROPRIETARY DESIGNS OF 

POWER STEERING UNITS HYDRAULIC AND PNEUMATIC 

FLUTTER DAMPERS . UNITS FOR MILITARY AND 

MISSILE FINS AND SPARS (COMMERCIAL AIRCRAFT, AND MISSILES 


Write for complete Clemco folder to 


LLEML OD 


AERO PRODULTS, INE. 


210 E. Manville St., Compton, California 












































(Continued from page 5) 


American Rocket Society-American S 
ietvy of Mechanical Engineers, Statlet 
Hilton Hotel, Dallas, Tex 

Mar. 17-21—1958 Nuclear Congress, 25 W 
45 St.. New York City 

Mar. 17-21—14th Annual Conference, N 
tional Assn. of Corrosion Engineers, Civi 
\uditorium, San Francisco, Calif 

Mar. 17-27—International Acronautical TF 
ration, 5lst General Conferen 
Angeles, Calif. For details write: Int 
national Aeronautical Federation, 
Galilee, Paris 16e, France 

Mar. 18-19—Conference on extremels 
temperatures (Ove! 30,000K), sponsores 
vy USAF Cambridge Research Center 
L. G. Hanscom Field, Bedford, Mass 

Mar. 18-19—First Inter-Service and Indust1 
Symposium on G uded Missiles ‘Trainin 
Equipment (limited to those vith Secret 
learance), Naval Ordnance Laboratory 
White Oaks, Silver Springs Mid. Ft 
details write Mr. J. G. Vaeth, Head 
New Weapons & Systems Division, U.S 
Naval Traiming Device Center Por’ 
Washington, N. Y 

Mar. 24-27—Institute of Radio Engineer 
National Convention W aldorf-Astor 
Hotel and New York Coliseum, Nev 
York City 

Mar. 24-29—Fourth International Inst1 
ment Show, Caxton Hall, London 

Mar. 30-Apr. L—-RFC-RNAS Reunion 
World War I), Toronto, Canada. Con 
tact: C. B. Stenning, Chairman, 14 
South Drive, Toronto 5 

Mar. 31-April 4—American Management 
\ssn., Management Methods for Profes 
sional People Seminar, Sheraton-Astor 
Hotel, New York Cits 

Apr. 8-10—Eighth International Symposia, 
Electronic Waveguides, Engineering S« 
ieties Bldg.. 29 W. 39 St., New Yor} 
City 

Apr. 10-11—Acronautical Training Socicty 
Annual Meeting, Mayflower Hotel, 
Washington, D. C 

Apr. 10-12—Southwestern Institute of Radio 
Engineers Conference and Electroni 
Show, St. Anthony Hotel and Municipal 
Auditorium, San Antonio, Tex 

Apr. 16-19—1l4th Annual National Forum 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C 

Apr. 17-18—Institute of Environmental Fn 
gineers, Second Annual Technical Meet 
ing, New Yorker Hotel, New York City 

Apr. 22-24—1958 Electronic Components 
Conference, Ambassador Hotel, Los An 
geles, Calif 

Apr. 28-30—Second Annual Astronautics 
Conference, sponsored by Air Force Office 
of Scientific Research and Institute ot 
Acronautical Sciences, Shirley Savoy 
Hotel, Denver, Colo 

May 4-7—Fourth National Flight Test In- 
strumentation Symposium, Park Sheraton 
Hotel, New York City 

May 12-14—National Conference on Aer 
nautical Electronics, sponsored by Insti 
tute of Radio Engineers, Biltmore Hotel, 
Dayton, Ohio 

May 14-16—Spring Meeting, Society for Ex 
perimental Stress Analysis, Hotel Manger, 
Cleveland, Ohio 


hig 
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ROTARY ACTUATORS 


by HOUDAILLE 


FOR MISSILE AND AIRFRAME APPLICATIONS 
— wherever rotary motion is required 


-++save WEIGHT 
eee SOVE SPACE 
--+ save DESIGN TIME 


Lightweight rotary actuators by Houdaille will fit 
envelopes too small for conventional linear types 

. for hinge-line mounting with direct rotary 
torque output, without mechanical conversion. They 
eliminate undesirable backlash and provide the " j 


most simplified actuating system. 


OUTSTANDING FEATURES OF 
HOUDAILLE ROTARY ACTUATORS nctuoe: 


e@ Low internal leakage and high stifiness = = 
. r [TYPICAL INTERNAL LEAKAGE 
we High mechanical efficiency ction : ile : 1 j 3 aon bapapeeles PRESSURE CURVE 
2 Output directly proportional to input P- 4 , a | i Sar enn at = 000 wee 
Completely sealed ag ainst : ‘ . : , ; ai F 
Hydraulic damping to prevent vibration {feptional) ‘aad | y 
a cred s 





TYPICAL DESIGN FEATURES 
COMPOSITE VIEW 
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BUFFALO HYDRAULICS Div. - 53/ £ Delavan Ave. Buffalo IL NY 





now, with basic modules build... 


DIGITAL VOLTMETERS 




















RATIOMETERS 





or a COMPLETE DIGITAL, MISSILE 
ELECTRICAL CHECKOUT SYSTEM 


for measuring DC to 0.01%, AC to 0.1%, Ohms to 
0.01%, DC ratios to 0.01% and AC ratios to 0.02% 


Standard, off-the-shelf modules never become obsolete— provide This Short Form Catalog 
maximum versatility. As needs change, simply regroup old mod- gives complete epesifiections 
ules or add new ones. Your system is always current at minimum : 

. , ? : x ; ‘ on both basic and auxiliary 
cost and engineering. Internal construction is also modularized 


for ease of maintenance. modules. Send for it... todayy 


Fully transistorized circuits result in increased reliability, reduced 

power consumption, low heat dissipation, miniaturized packages, 

and eliminate radio noise and line transients. 

Important new specifications— Wider, dynamic ranges cover all LECTRO 

voltages from 100 microvolts to 1,000 volts; resistance from 10 NSTRUMENTS 
milliohms to 10 megohms. Input power frequencies from 50 to 400 — 

~welec Tau , “ q » , : tic . 

cycles. New balance logic speeds dow n ranging. Automatic AC pa 
ranging from 30 to 10,000 cycles. Use of transistors increases Gon Oe Gatttorel 

switch life by a factor of three. es ae 


Wide selection of input and output modules for operating printers, 
IBM punches, etc., can be accommodated without modifications. 
All contacts are accessible at rear panels with connectors. With 
plug-in modules, digitized data is provided in printed form, 
punched cards or tape without modification to basic measuring 
instruments. 





CLEVELAND 
PNEUMATIC INDUSTRIES, INC. 


announces expansion and consolidation 
of sales and application engineering services 
effective February 1, 1958 


AEROL 
ASSOCIATES 


A DIVISION OF CLEVELAND PNEUMATIC INDUSTRIES, INC. 


will provide nationwide representation for 
all customer services relating to design, development or 
manufacture of the products of the following divisions: 


The Cleveland Pneumatic Tool Company 
National Water Lift Company 
Special Products Division 


The expanded application engineering staff of 
AEROL ASSOCIATES offers proven. know-how and 
a carefully integrated service to meet the accelerating 
needs of defense and industry production: 


Flight Control Systems & Components * Aircraft Landing Gear 
Missile & Rocket Launchers * Ground Transport & 
Lift Equipment + Test Stands + On-Site Services 


Hydraulic, Pneumatic & Electro-Mechanical Devices 


— 


AEROL ASSOCIATES 


Atiaata + Bosten «+ Cincinnati + Cleveland + Fort Worth + Kalamazoo + Los Angeles + New York 


Seattie + San Diego + Washington, D.C. 








and make cylindrical 
parts better... faster 
eee at lower cost 


Buy USS Shelby Seamless Mechanical Tubing and you’ve 
bought a built-in boring job. You can eliminate or reduce 
plenty of expensive time and labor operations necessary with 
solid bar stock or forgings. 

For the manufacture of hollow cylindrical parts, you won’t 
find a more practical, economical material than Shelby 
Seamless Mechanical Tubing. By using it in preference to 
bar stock, you are able to produce a better, more uniform 
precision product in less time, at lower cost. Man and 
machine hours are reduced, rejects are fewer, and over-all 
parts production is speeded up. What’s more, even though 
you turn out parts by the millions, the last part will be as 
metallurgically sound and dimensionally accurate as the 
first part produced. 

USS Shelby Seamless Mechanical Tubing, a product of 
National Tube, is available in a complete range of diameters, 
wall thicknesses, and steel analyses to meet the most exacting 
requirements of every job. Let us give you a hand in adapting 
Shelby Seamless to your particular product. 


BUY THE 
HOLE... 


“WALLS WITHOUT WELDS,” 
the vivid story of the manufacture of 
National Seamless Pipe and Tubes, is 
available free of charge for showing to 
industrial groups, clubs, school groups, 
etc. This educational sound film in brilliant 
technicolor contains some of the most dra- 
matic steel mill operations ever recorded 
Write for information. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 


(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


SHELBY SEAMLESS MECHANICAL TUBING 


A NATIONAL TUBE DIVISION PRODUCT 
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* UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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units assure all-weather 


Compact Hoffman airborne TACAN 
safety, provide continuous course data every second in 
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or shipboard stations. Another outstanding example of 
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TACAN is the most advanc 
and Hoffman makes the c 
Hoffma 
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developed. 
the TACAN-VORTAC system 
highly efficient HLI-103 Beacon 
airborne TACAN-VORTAC 
equipment under development ir 
radar direction finding and automatic dead rec 
In navigation, as in advanced res 
and production of military and commercial electronic 
exciting things continue to happen at Hoffman 
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Airborne TACAN-VORTAC 
Receiver/Transmitter 
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Realism in the movies with daredevil flying 


When a movie script calls for pilots and planes to re- 
enact daredevil flying of the early 1930's. the producers 
often call on Joe Pfeifer. Hazardous flying of outdated 
aircraft is bread-and-butter work for him. Operating out 
of the Santa Susana Airport, in California, he and his 
fleet of 1930 vintage airplanes have appeared in many 
motion pictures based on early-time flying adventures. 
“Hollywood makes two strong demands when shooting 
a flight scene.” reports Mr. Pfeifer. “One is full power 
for realism and the other is minimum maintenance prob- 
lems to eliminate production holdups. I get both with 


Standard aviation products. Chevron Aviation Gasoline 
burns clean, never fouls the plugs and gives me the extra 
power I need for movie stunt flying. 

“RPM Aviation Oil keeps the aircraft in top condition 
and holds engine wear to a minimum. Rings and valves 
stay clean as new. I’ve had no engine trouble using RPM 
..and in my kind of flying that’s saying a lot.” 

Mr. Pfeifer’s fleet of 27-year old planes. the largest such 
group of aircraft still flying. includes a restored and 
modified Pfeifer fleet biplane, Phillips Skylark, Davis 
DWL and a Fairchild 22. 





of the overcast. 


TIP OF THE MONTH 


Avoid flving immediately 
below or above a cloud 
formation. Neither is a good 
place to be should another 


air plane suddenly pop out 


We take better care of your plan 


AVIATION 
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PARAMI 


Target Transponder Miss Distance Indicator 
Field Tested* 


Proven 







Now in Production 










Procurable 
by Catalog Number 









PARAMI 


employs two airborne transponders 


Missile Transponder 






and a single rack ground station, 






operates in any weather, at any 


location, or time. Production 







equipment for towed targets and 






drones available on assigned 






frequencies. 





Receiving Antenna 
(Tripod Height 4) 








Ground Station 
(68” High) 












This precise electronic MD/ features: 


A real time printed record in tens of feet 












195 data points per second (up to 390 available on order) 






. Intercept recorded to 100 miles line of sight. 






. Closing velocities to mach ten 





Mobile versions for uninstrumented ranges. 


MDI ranges suitable to effective pattern of any warhead 


PF ASHE 





Distance 


from Target Accuracy a eae 
rane 25 =10 
TRANSPONDER 0-3000° 10’ 


‘ means qualily unstimmendalion 





PROXIMITY [ : , 
SCORERS 1 0.400 as 
(Adjustable) + THE RALPH M. PARSONS COMPANY 










TARGET [0-100 milerange + 2% 
LOCATOR 4 Azimuth + 5% ELECTRONICS DIVISION 
ACCESSORY | To 70,000’ altitude + 2% 
151 $O. DE LACEY AVENUE, PASADENA, CALIFORNIA 





*Test Results Available on Request 








Built to “FOLLOW THROUGH” 
under high shock loads 


Every feature of the Torrington Cam Follower is designed to insure 
efficient performance and long service life under heavy rolling and 
shock loads in cam or track follower service. 

Precision made throughout, Torrington Cam Followers are avail- 
able in sizes from 42” to 2%” OD. Special surface finishes such as 
chrome and cadmium plate or oxide black can be provided. 

Our engineering staff will be glad to work with you in applying 
these reliable units to your cam-controlled or track-type equipment. 
You can depend on Torrington Cam Followers to “follow through” 
on the job because every element is designed for ultimate capacity. 
The Torrington Company, Torrington, Conn.—and South Bend 
21, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER 


14 


Performance features 
of TORRINGTON 
CAM FOLLOWERS 


BALL 


Heavy sectioned outer 
race to absorb high roll- 
ing and shock loads. 


Integral stud for can- 
tilever mounting, case- 
hardened, with tough 
core for high strength 
to withstand shock 
loads. 


Easily relubricated at 
either end or through 
cross hole in stud. Ends 
accommodate standard 
drive grease fittings or 
plug seals. 


Fullcomplement of 
small diameter rollers 
for maximum radial ca- 
pacity and efficient 
anti-friction perform- 
ance. 


Races precision ground 
for even load distribu- 
tion and uniform low 
end play. 


¢ NEEDLE ROLLERS « THRUST 
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Battery of forging presses up to 4000-ton capacity produces Our experience includes the precision-forging of thousands 
precision parts from unusual metals at the Jet Division. of jet engine components, with tolerances as close as + 0.003”. 


Write on your company letterhead 
for Booklet AW-258, which 

describes the facilities and capabilities 
of the Jet Division. 
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Precision forgings with 20-micro finish 
available for missiles from 
the Jet Division 


Many parts for missile 
controls, power plants, and structures 
require the high strength of a forging. Yet com 
plex contours and super-tough alloy structure may make 


finish-machining slow, costly, and sometimes almost impossible 


This is the place for precision forgings made by the Jet Division. Unusual 
techniques and precise dies permit production of forged parts with such accurate dimen 
sions and contours that “finish machining” generally means merely a simple polishing operation 


Surfaces with 20-micro finish are being produced regularly at the Jet Division 


Alloys now being forged at the Jet Division include stainless and high-alloy 


steels, Stellite and superalloys, as well as titanium and zirconium 


Our forging engineers will call at your convenience 
to discuss precision forging applications with 


your engineers and production men 


' JET DIVISION 


| 


ompson Products, /nc. 


CLEVELAND 17, OHIO 
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Z25O Zo WNCREASE IN OVERHAUL LIFE 


Here is the first helicopter transmission 
specifically designed and developed to meet 
the 1000 hour concept so long sought by the 
Army. 
Western Gear developed this new “first” 
in aviation from the paper-problem stage to m= & - 
manufacture, adding, as always, two of its \ is + 
own requirements to the specifications ees This close-up view of the new Western Gear 
ruggedness and reliability above standard. 1000-hour helicopter transmission emphasizes 
You can always count on Western Gear its ease of maintenance, simplicity and rugged 
peers : ys : construction. Capable of transmitting 280 HP, 
for reliability in solving your power trans- the gear box is a double-stage planetary type 


mission problems and needs. with power take-offs for the tail rotor drive, 
fan gear drive and generator drive. 


“The difference is reliability” « Since 1888 


CALL YOUR 
WESTERN GEAR MAN 
in any principal city. 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAWN FRANCISCO (CALIF.), SEATTLE AND HOUSTON—REPRESENTATIVES IN PRINCIPAL CITIES 
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PUBLISHER Robert W. Martin, Jr How X-15 Will Double Man’s Mach Number 26 


mnens eo ee P Inertial navigation system, thick blunt trailing edges are aids in 
exploration of new flight regime. 


















MANAGING EDITOR William Gregory . . 
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DOW MAGNESIUM 
TOOLING PLATE 


saves a dime, a quarter, 
or even 50¢ out of every 
tooling dollar! 


+ 


— 
— 


Costs up to 35% less to buy than 
other lightweight tooling metals 


machinability saves time, effort and wear. Magnesium’s light- 
ness makes tools easier to handle during fabrication and use. 


Remember—magnesium COSTS LESS TO BUY, COSTS LESS TO 


Here's why Dow magnesium tooling plate costs less to buy. 
The fundamental characteristics of magnesium permit roll- 
ing and oven thermal flattening to a degree of flatness and 
surface smoothness satisfactory for virtually all tooling uses. 
This flatness is not obtainable in other lightweight tooling Ask your Dow magnesium supplier for the complete story. 
Contact him today or write THE DOW CHEMICAL COMPANY, 


Midland, Michigan, Dept. MA 1427K. 


FABRICATE, COSTS LESS TO usE! 


materials without costly machining of the surface. 


You save on fabrication costs, too. Magnesium’s unsurpassed 


AVAILABLE FROM STOCK AT: 

Copper and Brass Sales, Inc., Detroit, Michigan 
A. R. Purdy Co., Inc., Lyndhurst, New Jersey 
Fullerton Steel and Wire Co., Chicago, Illinois 


Hubbell Metals Inc., St. Louis, Missouri 
Reliance Magnesium Company, Los Angeles, California 
Vinson Steel and Aluminum Company, Dallas, Texas 


YOU CAN DEPEND ON 





EDITORIAL 





NACA, The Logical Space Agency 


‘oo often in recent history, the solution to acute national 
problems has been sought in the creation of complex new 
organizations that add to the federal payroll and bureaucracy 
but do little about the problems they were created to solve 
Often, an economical and effective solution lies close at 
hand, but is so simple the top-level officials hesitate to even 
consider it. The current debate over how many and what 
kinds of organizations the federal government needs to 
organize and guide research and exploration of space appears 
to be a case in point. 

There is no lack of complex plans to tackle our space age 
problems. In the midst of this furor it is finally becoming 
clear that there is in existence an extremely competent 
organization capable of spearheading this work—the National 
Advisory Committee for Aeronautics established by the 
President in 1915 with the directive to “supervise and 
direct the scientific study of the problems of flight with a 
view toward their practical solution.” 

Credit for first calling attention to this simple but effective 
solution, we believe, belongs to Gen. Orval Cook, president 
of the Aircraft Industries Assn., who told the Institute of 
Acronautical Sciences in Washington on Jan. 14 

“One of the things that has most puzzled me during this 
furor and clamor for government reorganization so that we 
can catch up with the Russians has been the fact that NACA 
has apparently been largely overlooked. Yet here is a gov 
ernment agency reporting directly to the President which 
has as its basic charter ‘the scientific study of the problems 
of flight with a view toward their practical solution.’ 

lor more than 40 vears NACA has dedicated itself to 
this task with outstanding success. ‘The NACA has some 
of the finest aeronautical laboratories in the world—its facili 
ties alone being worth more than $300 million, and an 
operating staff of some 7,600 people of whom more than 
2,000 have professional degrees 

lor more than 10 vears it has been conducting research 
and studies in scientific fields leading to man’s conquest 
of space. In fact early in 1952, months before the first 
manned flight at Mach 2, NACA studies were launched 
into the problem of manned flight bevond the atmosphere 
and their solution. By 1954, NACA research teams were 
able to propose construction of a research vehicle for this 
purpose and in December, 1955, in cooperation with the 
Navy and Ai Force, a contract for this craft (North Ameri 
can X-15) was let. This vehicle is expected to be test flown 
within the next 12 months or so 

NACA also pioneered in research that will pay off in 
manned boost-glide rockets flving at fantastic speeds and 
with a new concept that will enable our ballistic missiles to 
withstand sun-hot temperatures during re-entry into the 
atm sph re 

At the same time these projects were under wav, the 
NACA has been investigating almost every element in the 
Research is being conducted in pro 


propulsion spectrum 
plasma jets, by nuclear 


pulsion by ion jets, photon jets 
rockets and by solar power. Much more than mere theory 
is involved—practical experimentation is being conducted 
and detailed performance parameters are being developed 
All of this research is directed toward one goal—flight, 
manned and unmanned, at incredible speeds through and 
beyond the Earth’s atmosphere. All of this vital basic r 
search information is being funneled to the military services 
ind the aviation industry to assist them in development of 
vehicles to translate this research into reality. 
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“If, as so many people are advocating, we need a govern 
mental agency to take the responsibility for accelerating our 
efforts in space travel, I suggest we look to an existing or 
ganization such as the NACA to provide this direction 

We heartily endorse Gen. Cook’s suggestion and strong] 
urge members of Congress concerned with this problem 
Defense Secretary McElroy and the public 
eventually have to pay the bills—to carefully consider thi 
solution of a most acut 


which will 


relatively simple but effective 
national problem 

here are several additional considerations, in addition 
to those cited by Gen. Cook, that make the NACA role a 
the spearhead of our national space research and develop 
ment effort extremely attractive 

First, it has, through 40 years of experience, 
an extremely effective working relationship with all of th 
other basic organizations concerned with this problem—th 
military services, the scientific fraternity and the industr 


Through its main and sul tructurt 


established 


} 


complexes committec 


it prov ides adequate voice for all of these clements in deter 
mining a national policy 

Second, the caliber of its leadership evokes universal r 
spect from the other agencies through which it works. Ther 
is no better man in the nation today than James Harok 


Doolittle, NACA chairman, to serve as a link between th 
hy 


} 


military, scientific and industrial communities becaus« 
has had outstandingly successful careers in all three ar 
Ihe scientific leadership of Dr. Hugh L. Drvden, dir 
of NACA, is based on a combination of solid sci 
achievement and quiet but effective administrative al 
all too rare in scientific circles 
Third, NACA has proven its abilit 
ute significantly to urgent national technical problem It 
developed the laminar flow wing in time to permit the P 
Mustang to escort heavy bombers to anv German target at 
the critical phase of World War II. Its high speed researc! 
aircraft program was an outstanding post-war exampl f 
joint work with the militarv and industri 
mum progress in minimum time and launch our militar 


in the past to cont 


to produce maxi 


aircraft into the supersonic age a significant jump ahead of 


Its work in ballistic missiles has also solve: 


all competitors 
key bottlenecks in time to be useful in operational weapon 
Fourth, NACA has shown extraordinary ingenuity in 
for tackling the 
he transonic wind tunnel, rocket powered model 
gas dynamics facilities and multi-stag 


a few examples of this ability which is absolutely 


devising new research tools required 
known 
research rockets a1 
essential in 
probing new frontiers fruitfully 

It is a major technical fallacy to consider aet 
field that extends to the limits of the Earth’s atmospher 


and astronautics as something that begins where the atm 


mauti i 


phere ends. Both are integral parts of the same 


scientific problem. Any successful efforts in making 
useful plunge into outer space must be based on the found 
tion of knowledge already accumulated on flight through 
its outer fring \n 
space vehicle must also successfully pass through the env 
lope of atmosphere both on its outward and return journeys 
There is a strong case to be made for charging NACA 


with the job of spearheading our national advance into spa 


+} 


the itmosphere from sea level to 


with a minimum of time and new mone required to achiey 
the strong possibility of maximum progress. If NACA 


gets the job, our jump into space will be « itapulted fr 


—Robert Hotz 


a solid launching pad 


21 





A Among new, fast military aircraft being equipped with 


the ASN-7 Automatic Navigation Computer, are the Mc- 
Donnell Voodoo RF-101 photo-reconnaissance plane, 
shown above, and the F-101B all-weather interceptor. 
Prior to setting a new world’s closed-course speed 
record of over 1200 mph, the Voodoo had set new 
transcontinental speed records. Speed and range of the 
Voodoo give full scope to the ASN-7’s usefulness. 
Flight-indicator dial and control panel (right) give 
pilots an indication of where they are, their ground 
track, and the course and distance to their destination 
and to alternate destinations. 


G-E 5-Star Tubes give added dependability to 
Ford Instrument ASN-7 Automatic Navigation Computers! 


General Electric 5-Star high-reliability tubes—Types 
5902, 6111, and 6112—help make the new ASN-7 
course and distance computer a more accurate con- 
tinuous-data navigation system. 


The ASN-7 was designed and built by the Ford 


Instrument Company division of Sperry Rand 
Corporation, under the direction of Wright Air 
Development Center. Simplicity of operation, plus 
a continuous feed-in of wind and magnetic variation, 
enable the system to serve as a dependable navi- 


EASTERN REGION 
200 Main Avenue, Clifton, New Jersey 
Phones: (Clifton) GRegory 3-6387 
(N.Y.C.) Wisconsin 7-4065, 6, 7, 8 


CENTRAL REGION 
3800 North Milwaukee Avenue 
Chicago 41, Illinois 
Phone: SPring 7-1600 


gator, from take-off through mission to final landing. 

Three computers, two amplifiers, a dial indicator, 
and a control console make up the complete 
ASN-7. Tubes must perform to highest standards. 
“We found that General Electric tubes met our 
requirements for reliability, ruggedness, and sta- 
bility,” affirm Ford Instrument engineers. 

The same 5-Star Tube qualities are available to 
your circuit designers. Write or phone the nearest 
office of the G-E Receiving Tube Department below! 


WESTERN REGION 
11840 West Olympic Boulevard 
Los Angeles 64, California 
Phones: GRanite 9-7765; BRadshaw 2-8566 


Progress /s Our Most Important Prodvet 
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WHO'S WHERE 


In the Front Office 


The following officers of the new com 
pany, Astrodyne, Inc. (under joint owner 
ship of North American Aviation, Inc., and 
Phillips Petroleum Co.) have been an 
nounced: J. L. Atwood, president; R. W. 
Thomas, vice president; R. A. Lambeth, 
treasurer; Paul J. Parker, secretary Mr 
Atwood is president of North American, 
and Mr. Thomas is Phillips’ vice president 
for research and development. Eight offi 
cials of the two companies were elected 
directors; from North American: Messrs 
Atwood, Lambeth, J. S. Smithson and 
S. K. Hoffman; from Phillips: Paul Enda 
cott, Stanley Learned, W. W. Keeler and 
Mr. Thomas 

Donald H. Putnam, president, G. M 
Giannini & Co., Inc., Pasadena, Calif 

Dr. Franklin E. Lowance, vice presi 
dent-engineering, Crosley Division, Avco 
Manufacturing Corp., Cincinnati, Ohio. Dr 
Lowance succeeds Clarence G. Felix, now 
vice president-marketing 

Dr. Theodore K. Steele, vice president 
research and engineering, Bulova Research 
and Development Laboratories, Inc., Wood 
side, N. Y 

Irwin A. Binder, vice president-manufac 
turing. The Ramo-Wooldridge Corp., Los 
Angeles, Calif 

Richard N. Golbach, vice president-mar 
keting. Semiconductor Division, Hoffman 
Electronics Corp., Evanston, II] 

Grove Webster, vice president and gen 
eral manager, Purdue Aeronautics Corp., 
Lafavette, Ind 

Dr. Richard H. Jordan, Assistant Tech 
nical Director in charge of Operations An 
alysis, Airways Modernization Board, Wash 
ington, D. C 





Honors and Elections 


Dr. Kurt H. Hohenemser, chief acro 
mechanical engineer, Helicopter Division, 
McDonnell Aircraft Corp., was selected as 
the first recipient of the annual Grover I 
Bell Award for outstanding work in the field 
of helicopter development. 


Changes 


Dr. Albert C. Hall, director of research, 
The Martin Co., Baltimore, Md. Dr. Hall's 
headquarters will be at the Denver Divi 
sion; he will direct the technical activities 
on the Titan project 

Neil E. Firestone, general manager, Pro 
duction Engine Department, Aircraft Gas 
lurbine Division, General Electric Co., 
Cincinnati, Ohio 

Hilliard W. Paige, manager-nose cone 
section, Missile and Ordnance Systems De 
partment, General Electric Co., Philadel 
phia, Pa 

F. A. Ford, Jr., supervisor-preliminary dc 
sign, and W. K. Brehm, supervisor-opera 
tions analysis, Convair-Astronautics, division 
of General Dynamics Corp., San Diego, 
Calif, Also: Dr. C. M. Whitlock, assistant 
to the chief physician for Astronautics, in 
the field of space medicine research 
(Continued on p. 107) 
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INDUSTRY OBSERVER 


> Recent rapid progress in solid propellants development probably means 
limited production orders for the liquid-propellant ‘Thor and Jupiter inter 
mediate range ballistic missiles. Navy recently gave Air Force an extensive 
presentation of progress with its solid-propellant Polaris IRBM. Under pres 
ent Department of Defense planning, both the. Thor and Jupiter will be 
produced for Air Force on a single-shift basis. 


P Navy believes recent breakthrough in Polaris fleet ballistic missile program 
will bring the 1,500-mile missile into the inventory even before its new 
1960 target date. Original target date was 1963. If Polaris is ready before 
the new target date, initial quantities probably will go aboard surface ships 
since the first of its submarines isn’t scheduled for completion until 1960. 
In the push to accelerate Polaris, Aerojet-General’s Solid Rocket Plant, which 
is developing the solid propellant propulsion system, has expanded from a 
nucleus of five in 1956 to a present working force of over 700. 


P Air Force estimates average direct cost of an Atlas-tvpe intercontinental 
ballistic base in the continental U.S. will be approximately $290 million 
l‘otal excludes costs of missile warheads, land acquisition and training. With 
the same items excluded, USAF says direct cost of the first operational 
intermediate range ballistic missile squadron should run approximately $41 
million. 


> Douglas Genie MB-1 air-to-air rocket with a nuclear warhead was being 
delivered to operational units of the Air Defense Command several months 
before its first firing as an intégral unit at AE-C’s Nevada test site last July. 
First Genies were placed into Defense Command's weapons inventory in 
January, 1957. 


> Bell Rascal air-to-ground missile is scheduled to become fully operational 
with the Strategic Air Command in April 


> Fiat G, 91T two-seater transonic trainer developed from the NATO light 
tactical strike fighter, probably will get approval for production from the 
Italian government. Negotiations are under way to build an initial quantity 
of 20 aircraft. 


> First West Coast SAGE facilitv, including both direction and combat 
centers, is scheduled for completion before June 1. Facility is located at 


McChord AFB, Wash 


> Sikorsky Division of United Aircraft, which has remained outside the light 
helicopter business field during the last few years, may get back in again with 
its S-51. The division may take back a minimum of 30 from their present 
owners, modernize them and offer them for resale. Changes being contem- 
plated include an improved rotor system or a Westland Widgeon type 
cabin. 


> Thirty-two Avro CF-105 Arrow interceptors will be built under present 
Royal Canadian Air Force plans. The Canadian program, similar to USAI 
Cook-Craigie plan, calls for a large initial order of aircraft to accelerate the 
test program. Aircraft will be built on production tooling so that needed 
changes can be made quickly and operational aircraft produced in a mini 
mum amount of time. 


> Air-sea rescue version of Piaggio 155 flying boat has been ordered as a pro- 
totype by the Italian government. The twin-engine aircraft features a high 
length beam ratio, will be powered by Pratt & Whitney R2800 piston 
engines. 


P Army is secking to determine kill potential of its Nike Zeus anti-mi 
missile through scale model tests at Bell Telephone Laboratories, Whip 
pany, N. J. Spokesmen say that in tests thus far “we have gotten average 
miss distances well within the accuracies required.” Work on full-scalk 
mockups of the Zeus is under way at Douglas Aircraft’s Santa Monica 
Calif., plant 












Ski-Jump with Jet Assist 


A new version of the Fairchild C-123 is now flying with the USAF. 


Its wheel-ski combination gear enables it to operate from ice or snow- 
covered fields as effectively as from unprepared dirt strips. ew | Rc eu id iit 
Takeoff performance shoots up with the addition of a Fairchild J44 jet aircraft pivisioN ¢ HAGERSTOWN 10, MARYLAND 
engine at each wing tip. Substantial increases in payload have become  , piyision See —_— 
possible — takeoff and landing weights over 60,000 Ibs. have been achieved 
and will become routine. 
The ski-and-jet C-123 is typical of the versatile development and the 
potential Fairchild builds into its aircraft. 


WHERE THE FUTURE !S MEASURED IN LIGHT-YEARS} 














iRBM for Army? 


Watch tor 


range 


\rmy to move quictly back into the inter 
ballistic missile field. Former Defense 
Charles E.. Wilson's order putting a 200-mile- 
range limit on Army missiles already relaxed 
to make wav for the Pershing, a solid-propellant version 
of the Redstone, which probably will have a range of 
approximately 500 mi. The new signed by 
\Wilson’s successor, Neil McElroy, gives the Arm 
to further extend the range through advances in_ the 
state of the art so long as the service feels the range falls 
within its tactical requirements. Army Secretary Wilber 
Brucker considers 1,500 mi. well within tactical rm 


quirements 


mediate 
sccretar\ 
has been 


order, 
lec Wwa\ 


Bilateral Limbo 


Negotiations between the State Department and for 
eign governments on civil air transport agreements are in 
limbo. Pending are talks with France, Belgium and the 
Scandinavian countries with no specihc date set for re- 
Although Russia and the U.S. have agreed 


sumption 
’ to an exchange of routes, no date has been 


in principk 
set for a conference to work out detailed terms and condi 
tions 

Yet to talks with Japan and the 
pines, probably late in the spring or carly summer 


Philip 


come a\&c 


Final Conclusions 


Findings and conclusions of the Senate Preparedness 
Subcommittee released by Sen. Lyndon Johnson 
D.-lexas) are not the first thorough appraisal of U.S 
defenses and technological advances as compared with 
Russia. 

Almost onc ago, a special Air Force 
mittee headed by Stuart Svmington (D.-Mo 
a report that contamed a similar listing of deficiencies 
“corrected as promptly as 


veal Subcom 


rek ised 


with an appeal that they be 
possibl 
well a n 


Fourteen of the 17 recommendations as 
of the six findings, made by the Johnson Subcommittec 
were mentioned in Symington’s Airpower Report. ‘Th« 
Johnson Subcommittee recommendations not covered in 


the Airpower Report were the exchange of scientific and 
chnical information, the stockpiles and 
shelters for civil defense 
ment of manned 
The only additional finding in the Prepared 
was that the Soviet Umion had led the world into oute: 


i fact that was not a reality at the time of Svming 


question ot 
and more eftort 


missiles 
ness re port 


space 
ton s repe rt 

Although the two reports were similar, reaction to the 
two was not 

Following the Symington report last 
piments took place 
e Production schedules of the Bocing B-52 cut bacl 

20 to 15 aircraft per month 

e Production schedules of the Bocing KC-135 ject tanker 
vere cut from 20 to 15 per month 
e Defense Department directive cut $170 million from 


trom 


upport of research and development 

e Ceiling was placed on defense expenditures for Fiscal 
1958S 

e Funds for the development of an atomic aircraft were 
cut 


Washington Roundup 





+ Union 
rie) 


Sube 


Sput 


mmittes 


Following the appearance of the S« 
niks and the beginning of the Johnson 
investigation, these events took pla 
e President Eisenhower showed a_ p 
reorganizing the Defense Department 
was appointed by Defense Secretar 
recommend change 
¢ Production of Thor and Jupiter i 
ballistic missiles was authorized and 
intercontinental ballistic missiles and P 
missiles was accelerated 
© Basic research projects were restore: 
@ Overtime restrictions were removed 
grams and some of the other Defens« 
priority 
@ Satellite programs were accelerated 
e Early warning systems and anti-mi 


program 


were accelerated 


Defense Reorganization 


Administration's 
Defens« Department will not reach Congr 
end of March by Secretar Neil Nicl lr 
Streamlining is expected to give McElroy 


proposals for reors 


authority over specin¢ militar program 
control over funds 

Nicklroy to hel 
supposed te 

hicf ( the 
report to him individually. Meckh ' then rel th 
to the President lvisors are William ¢ 
member of the Gaither committ AW Di 
ind former Deputy Defense $ 

Rockefeller 
mittee on 


Group named br 
organizing chore 1 
service secretaric ind 
conclusions 
l oster 
» 28 

hairman of the Presider 
Government Reorganizati 
to the Rockefelle report AW Jan 
Gen. Omar N. Bradley and Adm 
retired chairmen of the Joint Chicf 
Nathan IF. Twining, present JCS 
x % former Assistant 
iuthor of the Coolidge t on 


T¢ por 
full-time SPC( 


oolidg« 


information, 


Budget Scientists 


Main target of scientific leader 
Hill on the 


logical program is the Bureau 


xpanded 
rf the 
of Defense is running a close second 
Associated 
orld \\ il 


CTV dIsaSs 


need for an 


president of und 


dh Maa 


the en 


" ty 


project lor example, h 

research program of the Na Res 
cut off twice Instead of the present 
t and accounting 
licall 


by budge 
fic projccts should be perio 
scicntihe groups 


If this were done Berkner 
dollar could be 
Scientists criticism of Def 
} 


its record of de-emphasis of | 


sl \ ed 


main 


emphasis of engineering development 
that Defense De 


now mount t 


Berkner estimated 


a ”) l 
Washington stafi 


basic research effort ! l 


million a year 
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How X-15 Will Double Man’s Mach Number 


Inertial navigation system, thick blunt trailing edges 


are aids to exploration of new flight regime. 


Washington—X-15 rocket research 
urcraft, forerunner of manned orbital 
bombers, is a 50-ft.-long cylindrical fly 
ing fuel tank with small, missile-like 
control surfaces, an inertial navigation 
vstem and a potential for altitude ex- 
ploration that may range as high as 
UOU-5000 mi 

l’eaturing an unusual number of auto 
matic aids to assist the pilot bevond the 
limits of human factors the X-15. still 
requires manned control. It will deter 
mine the future of manned _ aircraft 
while it explores heating and re-entry 
problems 


Longer Range 


X-15’s range is some four and a half 
that of the X-l and X-2—450 
rautical miles versus 100. Duration of 
powered flight is closer to that of the 
rocket craft—about six 


times 


carlier research 
ninutes 
vertical con 


blunt 


feature of the 
trol surfaces is the extremely 
trailing edge, measuring 12 in. across 
Vertical a ventral fin that 

jettisoned on landing, and an uppet 
crtical fin whose top portion rotates 
is the surfaces do in the Bo- 
mare interceptor missile 

Modification of the 
booster added, probably constitutes 
North American Aviation’s entry in 
\ir Research and Development Com 


Unusual 


surfaces are 


( ontrol 


X-15, with 


mand’s Rocket Orbital Bomber, (Robo) 
competition, which closed last August 

Robo specifications were very general 
but extremely high speed, far bevond 
X-15’s Mach 5-7 range, was called fol 
Speeds may have two to three 
times that of the X-15 

Both manned and 
sions and ballistic and rocket 
proposed in the Robo 
version, prob 


been 


unmanned ver 
elidc 
J 

bombers wer 
Unmanned 


work, would in 


competition 
ably 
clude radar, infrared or optical scanning 
devices, with provision for relaving thei 


for reconnaissance 


intelligence to ground stations 
Competitors included at least five 
North American Aviation, 
\irplane Co., and Bell 
stuclies were sup 
ind Douglas Aircraft 
Co., Inc. and Republic Aviation Corp 
Maximum gross weight of the X-15 
is some 32,000-33,000 Ib. Structure is 
primarily stecl Phre will be 
built. ‘Vhrust of the singk 


gine 1S Ib. at 


companies 
Inc.; Bocing 
Aircraft Corp., whos¢ 
ported by USAI 


opics 
barrel en 
ibout 60,000 maximum 
output 

X-15’s tankage 
forming a constant-section body of revo 
lution for about 27 of its 50 ft. length 
Diameter is + ft. at tail. Two oblong 
tanks for fuel and oxidizer contain baf 
fles shaped like facing 
forward. to control surge and center of 
Travits Pube 12-in. in 


fusclage is integral 


radar dishes 


diameter runs 





r 








ARTIST’S conception of X-15. 


26 


Note 1ear view at left center. 








the full length of both tanks, probabh 
serving as a structural member as well! 
as a fuel linc 

Propellants probably will be 
drous ammonia and _ liquid 
Kerosene will not be used 

Vhird tank, for gas generator fucl, 
spherical in shape and located aft of 
oblong tanks 

lwo very large 
triangular shape begin on the side of 
the X-15 fuselage just behind the 
canopy. Each terminates at the aft end 
of the fuselage in a large blunt tri 
angular base. The wings extend fron 
the fuselage through these bulges. ‘Vh« 
of this somewhat un 


inhy 


oxvgen 


bulges of generalh 


primary purpose 


usual minimize in 
terference drag between the fuselage 
and the wing, which can become pre 
dominate at X-15 speeds without car 
ful design 

These bulges also contain all lines 
controls, wires, plumbing, control su 
face actuators, etc., and are 
bervllium to resist heat 

Wing leading edges are sharp but 
not as sharp as those of the I-104 
I railing edges are blunt, tapering from 
24 in. thick at root to 2-in. at tip. All 
corners on control surfaces are slight] 


conhguration 1s to 


made of 


rounded 

Wings have small, deep chord super 
onic ailerons located approximately in 
mid-wing 


Horizontal Stabilizers 


Horizontal stabilizers, approximate] 
+ ft. long, have 15 degree anhedral 

Upper vertical control surface is ap 
proximately 5 ft. high. Whole upper 
half rotates for aerodvnamic vaw con 
trol. 

Ihe leading edge is swept back 40 
deg. from the vertical and_ trailing 
edge has 5 deg. forward sweep. Ven 
tral fin, about 4 ft. long, jettisons 
on landing. Both trailing edges 
i & 

Jet reaction ports 14 in 
for roll control at extreme altitudes arc 
located 80% forward on wing and 2 ft 
inboard and are directed upward 

Pitch and vaw control rockets ar 
located in the nose at top and bottom 
Capt. Iven C. Kincheloc 
scheduled to be the first USAF pilot 
to fly the X-15. said it has not be« 
decided vet whether the rockets ar 
capable of fine enough control inde 
pendently, or whether it will be neces 
them against one an 
other to get fine control from th« 
difference in thrust. 

Joseph A. Walker, first National Ad 
visory Committee for Acronautics pilot 
scheduled to fly the aircraft, said thx 
pilot will throttle the control rocke' 


have 
acTOss 


in diameter 


of fuselage 


sary to balance 
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ARTIST’S conception of rocket-powered North American X 


without the interposition ri 
boxes between him and navig 


the pilot his 


w filving with reaction 
data ontrol 


sons 


YAln more on « 


niques mon is 
X-IB do not 
iw and pitch rockets in the nos of a nos 
and thev are located elsewhere the stand 
Attitude control rockets im the X-15 

re fueled bv high test 


peroxide, a 
monopropellant generating thrust by its 


LAV cnough POO! hemisphere 


pit 1S mack 


limited to 


out of 


decomposition when set off by a chemi 


il catalvst part of 


the 
I his 


destroy the 
instruments 


Because high altitudes 
usefulness of pilot-static 
h as altimeter and air speed, and be dry lake 

speed limits the useful 


inn bee 1LIS¢ 
sul 
e extreme landing 
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of other 
rational 


position in all thre 


NAC \-de 
contained in a 
ind fulfill 


] 
elop 


boom 
ird 
of glass but sid 
two 
Landing ¢ 
bliste 


5 shows stubby wings, tiny windows for side visibility. 
primar. 
telling 


1 


inertial 


dimen 


} 


LISI 
An alternate 
boom. Nos¢ 
j 
mall window 
skid 
the sick 


ir 1s two 


on 


fuselage 
tvpe was chosen to sai 


of the availability 


it Edward Air Fore 








Committee. 


Johnsonville, Pa. 


is powerplant contractor. 


first USAF pilot. 


reduction and reporting. 


with industry. 





X-15 History 


X-15 is scheduled to fly early in 1959, seven years from the time that National 
Advisory Committee for Aeronautics began special studies of problems likely to be 
found in flight beyond the atmosphere, and the means for exploring them. 

On July 9, 1954, NACA met with USAF and Navy Bureau of Aeronautics to 
propose the X-15 as an extension of the cooperative research aircraft program. In 
December of that year a memorandum of understanding was signed naming NACA 
technical director of the project, with advice from a joint Research 


USAF was assigned to administer design and construction. 
bulk of the money for these and support phases. 
provides test facilities, particularly the human centrifuge at the Air Materiel Center, 


Competition began in December, 1954, and in December of 1955, North Ameri- 
can Aviation, Inc., was ordered to construct three aircraft. 


North American pilot Scott Crossfield, first man to fly at Mach 2 when he was 
still with NACA, is scheduled to make contractor flight tests to determine structural 
integrity and satisfactory performance of propulsion and control systems. Crossfield 
will go only to an altitude of about 60,000 ft. 

Capt. Iven C. Kincheloe, Jr. of Air Force Flight Center, Edwards AFB, Calif., is 
He will determine maximum speed and altitude capabilities. 
Joseph A. Walker will be first NACA pilot. They will have two back-up pilots each. 

NACA will have primary responsibility during all research flights. It will operate 
the range from Wendover AFB, Utah, to Edwards, and be responsible for data 


Flight Test Coordinating Committee composed of USAF and NACA represen- 
tatives and a Navy liaison officer will monitor the program. NACA will make results 
of flights and tests known through its usual channels and also through conferences 


Airplane 


It also provides the 
Navy assists in financing and 


Reaction Motors, Inc., 








the proper angle, which will be very 
shallow 

\ flight test possibility is a full scale 
trial of the skip maneuver, coming into 
dense air for a short time, then 
pointing the nose up and coasting back 
into very thin air again 
of thought have grown up surrounding 
this type of flight path. 


Very 


l wo schools 


Heat Problems 
I'he NACA at Ames Laboratory feels 


that the skip will result in higher struc 
tural temperatures during re-entry. Radi 
itive equilibrium temperature, NACA 
that can be 
ichieved in the upper air. If the aircraft 
continuously back into space it 
cannot be cooled by radiation of struc 
tural heat back to the atmosphere, and 
its equilibrium temperature will be 
higher than an aircraft which followed 
1 glide path after re-entry 

Other experts, such as Antonio Ferri, 
hcheve that efficient structure can dis 
tribute the heat evenly while the air 
raft skips back into space and that the 
ntermittent heating during skipping 
will result in a lower body temperature 
than radiation equilibrium temperature 

Estimates of well-informed observers 
ire that the 100 mi. altitude usually dis- 
cussed is too conservative. Peak altitude 
may be in the 200 to 300 mi. range. 

Heavy emphasis will be put on hu 
factors and instrumentation re 


X-15 program. USAI 


savs, is the minimum 


kips 


man 
search in the 


28 


Maj. David G 


nated human factors coordinating ofh 


Simons has been desig 


CCT. 

Pilot’s authority fuel control 
will be limited to prevent him from 
exceeding the human tolerance to ac 
celeration, according to Walker 

In re-entry, determination of effects 
and on the 
important 
l'emperatures expected to be en 
countered are fat than any ex 
perienced so far, perhaps as high as 
1,000F. But short exposure time prob 
tbly will mean little discomfort inside 
the cockpit 

Subjection to long periods of zero 
gravity are not expected to affect pilots 
adversely. Although Brig. Gen. Homer 
\. Boushey, USAF deputy director for 
research and development, savs approxi 
mately five minutes of weightless flight 
can be achieved in the X-15, Capt. Kin 
cheloe feels that a pilot can take up to 
one hour at zero G very well. Kin 
cheloe was at 0.05 G for 50 sec. in the 
X-2 and didn’t know it until instrument 
readings were taken after he landed. 

Longest flight time in the X-2 
17 min., 14 sec., by Kincheloe. X-15 
times will be considerably longer. Pilot 
will breathe bottled oxygen, which is 
not considered efficient enough for an 
orbital vehicle If X-15 were made 
orbital, finding room for a more eff 
cient air regeneration system would be 
difficult 


OvVCI 


of heat rise on controls 
pilot's responses will be an 
goal. 


greate! 


Was 


. ‘ r 
NAA’s Net Income 

° 
Declines $3 Million 

Los Angeles, Calif.—North American 
Aviation Inc., last week reported its 
net income for the first quarter of the 
firm’s 1958 fiscal year dropped $3, 
436,000 under a similar period last veat 

Board Chairman J. H. Kindelberget 
said net income was $6,462,000 after 
provision for $7 million for federal in 
come taxes in the three months ended 
Dec. 31, 1957. Net profit was $.8] 
per share on 8,015,077 shares outstand 
ing, compared with $1.23 per share on 
the same number of shares in a like 
quarter of the previous fiscal year, ac 
cording to unaudited figures. 

Net income in that quarter, part « 
North American’s biggest vear, was $9 
898,000 after provision for federal in 
come taxes of $10,722,000 

“The decline in sales,” Kindelberger 
said, “is a result of the substantial re 
ductions made in late 1957 by the gov 
crmment in military expenditures which 
included contract terminations, cut 
backs and schedule stretchouts 

Despite this present trend, we ar 
optimistic the company’s long 
range prospects as one of the principal 
suppliers of weapon systems, related 
military equipment and _ diversified 
products.” 

Sales and income for the first three 
31, 1957, amounted 


77.785 


OVCT 


months ended Dec 
to $222,849,155, a drop of $7,¢ 
under the like quarter a vear ago. Costs 
of sales and other expenditures totaled 
5209,387,155, compared with $309, 
106,940 in the prior year 

As of Dec. 31, North American had 
a backlog of unfilled orders worth $611, 
+47,504. This compares with $551, 
000,000 in unfilled orders as of Oct. 1, 
1957, start of the fiscal year. Company 
savs backlog figure include 
portions of new orders not vet finally 
committed. In late December, North 
American won a USAF competition to 
develop manned weapon system WS 
110A for Strategic Air Command 


does not 





Bell, Vertol Merger? 
lop managements of Bell Helicopter 


Corp. and Vertol Aircraft Corp. are re- 
portedly discussing a merger of the two 


firms, with Vertol apparently becoming 
a division of Bell if an 
reached. Final 
within the next few days. 

Bell is said to be interested in Vertol’s 


agreement is 


decision is expected 


experience in large, relatively long-range 
helicopters—a field in which Bell has 
been interested in for some time. Most 
of Bell’s sales in the past few years, how- 
ever, has been in the light helicopter 


field. 
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IAS, AAS Technical Sessions 





Space Is Booming, Meeting Crowds Show 


New York—Bulging attendance at the 
American Astronautical Society’s an- 
nual meeting here last week and at 
sessions on advanced subjects such as 
gravity at the Institute of the Aero- 
nautical Sciences meeting clearly indi- 
cated how space has captured technical 
as well as general interest in the U.S 
¢ Gravity sessions held in a_ ballroom 
seating 1,000 persons were besieged by 
1,500 people who wanted to get in 
e Astronautical Society meeting attend 
ance was six to seven times greater than 
any previous meeting 

Mushrooming interest on the part of 
cngineers that gravity research might 
bring an answer to propulsion problems 
had to be discouraged bv speakers 

Louis Witten, principal scientist for 
Martin @o.’s RIAS, Inc., stressed that, 
“There is today no indication in gravi 
tational theorv how such use can ever 
be made of gravitation.” Furthermore, 
he said, there are clear indications from 
our present understanding of gravitation 
that such use cannot be made 

Witten urged, however, that physi 
cists consider gravitational theory as able 
to contribute to the main present-day 
problem of physics: the problem of 
fundamental particles. Physicists have 
tended to ignore gravitation, he said, 
because of the weakness of gravitational 
force compared to other forces. For ex- 
imple: for two electrons which attract 
each other because of gravitation by an 
inverse square law and repel each other 
because of their charge also by the in- 
verse square law, at all distances the 
electrostatic force of repulsion is greater 
than the gravitational force of attraction 
bv the enormous factor of 10” 

The absolute size of a force is not 
necessarily a good clue as to its qualita- 
tive significance, he argued. Also, the 
theory of gravitation is a theory of space 
and time itself and one must have a 
proper theory of space and time in 
order to understand the behavior of 
objects within space and through time 

Rate of applications for membership 
in the Astronautical Society has in 
creased bv a factor of almost five since 
the first Russian Earth satellite was 
launched. In the first eight hours of 
the meeting, the Astronautical Socicty 
ot 116 new membership applications 

The Russian activity and rapid influx 
members has changed the So 
Until last 
Oct. 4, AAS was struggling with the 
organizational difficulties of any new 
society seeking professional standing 
ind a large membership. The long 
process of earning professional status 
was culminated at the annual meeting 


of new 


cicty’s problems overnight 
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when the AAS was officially made an 
afhliate of the American Association for 
the Advancement of Science. This or- 
ganization sets the standards for most 
U. S. scientific professional societies 

I'he large increase in membership, 
which is estimated to top 1,000 before 
the end of 1958, has eliminated the 
most difficult part of the recruiting pro 
gram and suddenly presented AAS 
leaders with the problems of a moi 
mature professional — societ) These 
problems constantly center around in 
creasing the technical quality of the 
society's papers and activities and im 
proving communication between mem- 
bers. Ross Fleisig, new president of the 
AAS, said that the group’s current pub 
lication the Journal of Astronautics will 
become increasingly technical and that 
a new magazine, the Astronautical 
Sciences Review, will begin publication 
during the summer to provide a broad 
semi-technical coverage of the complete 
field 

General consensus of persons attend 
ing the Astronautics meeting last week 
was the quality of technical papers pre 


high 


sented was veri 


Non-Lifting Space Craft 


A firm stand for the 
of manned re-entry vehicl 
ence to the hypersonic glider or lifting 
configuration was made in a paper br 
two Avco Research Laboratory scien 
tists. ‘These men, Dr. F. R. Riddell and 
Dr. R. W. Detra, cited the great weight 
advantage of the spherical or drag typ 
of re-entry body as the main reason the 
believe it will be an attractive configur 
ation as long as chemical fuel rockets 
are used to place satellites in orbit 

The addition of wings to a_ bod 
increases the 


non-lifting tvp 


in prefer 


structural weight 
With 


¢ ich 


greatly 
needed to carry a given payload 
chemical fuel rocket 
pound saved in the satellite vehicle can 
save several hundred pounds in takeoff 
weight. This will be a dominant factor 
for vears to 


systems 


come, according to the 
authors 

Principal argument advanced by the 
adherents of the 
glider is that the 
land at any given Avco 
scientists said their that 
the problems of bringing a lifting and 
non-lifting vehicle into the proper de- 
scending path are nearly the same order 
of difficulty. They state that the non 
lifting type can be brought within 200 
to 300 mi. of a given point using cul 
rent computing and tracking equipment 
Initial re-entry of the 
would have to be controlled nearly as 


hypersonic re-entry 


winged vehicle can 
airfield. The 


studies show 


winged vehick 


accurately, according to the authors, t 
reach any one of a limited number of 
properly prepared 


stick landing 


airfields in a dea 


Space Navigation 


Interplanetary probabl 
will employ combination stellar-inertial 
but will require 
iccuracies than 


navigation and will 


navigation 
systems, considerabh 
greater now used in 
aerial involve con 
siderably more complexity, according to 
Edward V. Stearns, manager of guid 
ance department for Lockheed’s Mi 
sile Systems Division Space trai 
complicated by the 
involves six dimensions 
vehicle (three position and thre« 

itv components), six dimensions « 

time, Stearn 


] 


navigation 1s 
that it 


destination, and 
l'ypical interplanetary navigati 

tem cited by Stearns would includ 

¢ Three celestial-body trackers, capabl 

of tracking the line of sight to tw 

planets and the Sun 

of 5 to > Ss of at 

e Gyro-stabilized platform fo 

trackers which has gvro drift 

enough to stabilize trackers 

riods of interrupted servi 

e Solar map 

which is suitable for us 


system 


computer 

e Navigation computer 
cise calculations to within a few se« 
of arc, or 
e Time accurate to one part in 100 
with an operating range of about 
between 


ibout n part in 100.00 


} - 


veal calibration 


Recombination Powerplant 


Ihe idea of bt 
from the recombination of 
itmospl 


mning propu l 
DpDOWCI 
| Cl 
Toms in ft 


oxvgen uppel 


has progressed to the stage wher 
of har lis iT 
development 

Paul Harteck of 
technic Institut 


contract na 


first piece ilreadv u 


Rensselaer 
king 


small prototyp 


is W und 
| TCC 
1 monatomic ramjet. Essentialh 
will be a cvlinder with an ypcning 
one square vard he inside f 
cvlinder will be coated with a 
catalyst to promote tl 
of oxvgen atom The res 
of heat will expand the 
ind create thrust 

Now under the aegis of the Air I 
Cambridge R« Center, Dr. H 
teck’s work was first ponsored by tl 
Air Force Office of Scientific Research 
Still interested in the further de lo 
ment of the more ispects of th 
field, the Office of Scientific 
contracted with Aecrojet-General Cor 


1c recombina 


iltant rel 


Incoming 


1 
earen 


basic 





last vear to carry out additional research 
n this area 
Ster *¢ 


~ 


Demetriades and Carl Kret 
schmer, worked the Aerojet 
contract, made public the first fruits of 
their it last week’s meeting of the 
American Astronautical Society. Among 
the highlights of their report 

e Ultraviolet emission of the Sun 
dissociation of oxvgen and nitro 
Phese 


storage 


, 
who on 


study 


LUSCS 
dissociated mole 
tank for sola 
in the upper atmosphere 


cen molecules 
ules SCTVE isa 
cnerg\ above 
60 km 

® Recombination © of 
Kc il 


atom 


atomic oxvgen 
mole 


nitrogen 


produces 118 oxvgen, I¢ 


ombination of vields 
225 Ke 


e Theoretical 


nitrogen 
estimates 
combination of 
effected in a 
powerplant by ram compression alone; 
that is, without a catalvst 

e Assuming 100°% efficiency in use of 
the rec a thrust of 40 
dynes per square centimeter of inlet area 
is obtained at an altitude of 100 km. 
This thrust is independent of flight 
speeds and depends only on altitude 

e Thrusts of 4 dynes per square centi 
meter can be obtained with powerplant 
lengths less than 1,000 ft. At 100 km 
this favorably with the ex 
frictional for 


il mole 

indicate that 
itomic oxvgen 
continuous-flow 


the r¢ 


call be 


ombination energy, 


com pa4©res 


pected minimum drag 


USAF, Navy Talk 


New York—Scries of steps leading 
from current capability to future space 
weapons was outlined in a progress re 
the Ai missile 
presented last week at the 
Institute of the 
Uhe spokesman 


port on Force guided 
program 
innual meeting of the 
Acronautical Sciences 
was Maj. Gen. John W. Sessums, Jr., 
vice commander of the Air Research 
nd Development Command 
After the many 
tones passed during 1957, as activation 
of Snark and Rascal units in the Stra 
tegic Air Command and the successful 
Thor and Atlas flights, Gen 
got down to some hard facts 
not-s ilizations 
@ On re-entry: ‘| he test data 
accumulated in the X-17 research pro 
gram substantiate theory and indicate 
that the re-entry problem is solved. In 
this program, 26 Lockheed X-17 test 
vehicles launched; 19 of these 
uccessfully fulfilled test requirements. 
Ihe X-17 attained speeds above Mach 
14+ 
e On interceptor missiles: Bomarc ap 
proaches the ultimate in automaticity 
and is being integrated into the SAGI 
system. Also, it is being programmed 
to attack targets from a higher altitude; 
And a boost in ramjet 
Recently, 
under 


mentioning mile 


Sessums 
ind some 
»-hard Vis 


nose Conc 


were 


i.c., from above 


performance is in the offing 


of the now 


one ramjet engines 


30 


flights at speeds below Mach 10, but 
this thrust is not 
flight at orbital speeds 

In general, to produce a thrust that 
is greater than the drag, the recombina 
tion powerplant must have a length 
about 0.7 times the But to in 
the recombination of all incoming 


WUE th, 
oxvgen the 


sufhcient to sustain 


radius 
sure 
atoms, length would have 
times greater than the radius 
impractical as such a 
not to he 


ombination 


to be 57 

Clums' 
powerplant may seem, it 1s 
Ihe 
powerplant, asserted th 
for 
where, it is 
iderabl 
with its higher 
tion 

loo, the 
using the atomic oxvgen the 
Earth is not as bad as it looks. As an 


1 
} +} 


example, the authors cit 1¢ case of 


and 
dismissed entirely 


iuthors, shows 
sustained flight on Mars 
believed, there is a con 
of atomic 


recombina 


promus¢ 
imount nitrogen 
energy of 
feasibilits f a powerplant 


iDOveE 


in interplanetary ship which 
landing on Earth, might de 
the atomic oxvgen or nitrogen lavers 
nd pick up free radicals to be used in 
its next flight 

The 
be used on other pla 
cant pote ntial fuel savings on inte tpl in¢ 
flights significanth th 
feasibility of the recombination power 
plant 


prior to 
clerate in 


} 
they 


could 


net This signifi 


same scheme, uid, 


tary enhances 


Missile Program 


development at Marquardt 
test vehicle to the record spec 


pushed a 
d of Mach 
3.95 


hin the next 


ntractors will 


e On propulsion: Wit 
cral months, Air 
test fire the largest 
tors ever made. These¢ fines, in turn, 
will be surpassed SCVCl fold in the 
near future by motor 

e@ On air-to-ground missiles: The Rascal 
is but a harbinger. Bevond the Rascal 
nd the new North American air-to-sur 
face air-launched ballistic 
missiles, will use stable, light 
propellants 


| r 
1 OTCE 


) 
prope llant mo 


new solid 


missiles lic 
which 


ind easily | 


weight handled 


Space Weapons 

Opening the door to the space at 
enal of the General Sessums 
predicted for offense, there will be the 
hypersonic — glide bomber 
Launched like a_ ballistic the 
bomber will be boosted to an initial 
speed of 18,000 mph iltitude 
of several hundred thousand feet. It 
will be able to circumnavigate the globe 
and glide back home 

Next will be the 
station.” This is_ the 
satellite, manned or unmanned, which 
will keep the Earth under continuous 
surveillance. And, of course, there will 
be the space vehicles, operating free of 
the Earth. 


future, 


manned 
missile, 


ind in 


orbiting “police 


reconnalssance 


Equally important is the matter of 
defense against enemy missiles and satel 
lites. 

In the case of an enemy ballistic mi 
sile, the job of the counter-missile will 
be to fly up the predicted terminal por 
tion of the target’s trajectory and inte1 
cept it. If the enemy employs the boost 
clide concept the job, of cour | 
be more difficult 

The satellite 
ilso a knotty 
of the 
system of 


intercept probl 
The 


counter-missile will be 


onc pacing cit 


ground and air 
tronics to automatic 
and destruction 

lo save time in developing this 


Insu4¢ 


tronic complex, man will be us 
integral part of the control loop 
But this is onlv the beginning « 
technological difficulties. If the 
missile is behind the satellite 
will have to apply thrust to 
gap. This will increase speed anc 
altitude, 
the 
pace befor 
Then there is the problem of s 
ing the target. Optical methods we 
work at the projected speeds a1 
iltitudes. One answer, sug 
Sessums, be infra 


possibly to the escape point, 


nd missile will be thrown into 


reaching the satellite 


d near 
vacuum 
rested Gen might be 
red 

Another difficulty is in 
of directing the 
counter-missile to destroy 
Like the counter-weapon 
missiles, with a slight increase in veloc 
itv, might escape into space They 
will have to be directed in a depressed 
order to intercept the 


method 
the 


the 
missiles fired by 
the satellit 


itself, these 


trajectory in 
target 


Tight Race 


As we 
tems based on projc ction of yu 
capabilities, Gen 
is definitely in_ the pi 


visualize space weapon 


tic missile Sessums 
declared, man 
ture 

The United States is in ; 
with Russia. ‘To win, he said, we 
take all possible shortcuts putting 

man in interceptor missiles 
ble to 
development of the required electron 


must 


it 1S poss 
save up to five vears in the 
complex 

Sharing the podium with Gen. Ses 
Army spokesman Brig. Gen 
John A. Barclay, deputy comman 
der of the Army Ballistic Missile 
Agency, and Capt. Raymond ‘Thompson 
who delivered the speech prepared by 
Rear Adm. Johft EF. Clark, director of 
the Guided Missile Division, Office of 
the Chief of Naval Operations Ad 
miral Clark had to testify before a 
Congressional committee in Washing 


Sums we're 


ton 

After reviewing the 
arsenal, Gen. Barclay 
the matter of 
weapon as costly and complex as a long 


Arm) "§ missile 


went briefly 
obsole scence 


into 
(“any 
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range ballistic missile should have a 
minimum operational life of five years’’) 
ind then on to the problems of propul- 
s10n 

One of the main problems here, said 
the general, is in the use of solid propel 
lant engines in large ballistic missiles 
Precise velocity determination by thrust 
cut-off is essential for guidance accuracy. 
Acrojet-General and Thiokol are work 
ing on this problem for the Army 

One wavy around this difficulty would 
be the use of storable liquid propellants 
Jet Propulsion Laboratory of the Cali 
fornia Institute of ‘Technology 1s carry 
ing out significant research in this area 
is well as in the exploration of the po 
tential of exotic propellants for the 
Arm\ 

Che use of prepackaged liquid propel 
lants is also of verv much interest to 
the Navy. According to Adm. Clark, 
liquid fuels are now being prepackaged 
in leak-proof containers. Among other 
things, this means that liquid propel 
lants can be used safely aboard ships in 
quantities large enough to satisfy bal 
listic missile requirements. Another ad 

itage of such prepackaged units 1s 
that thev can be placed on both sides 
of the motor; and, as they burned, the 
missile’s center of gravity would never 
theless remain fixed 

Looking ahead, Adm. Clark said, the 
Navy is not restricting itself to the us¢ 
of rocket motors for ballistic missiles 
For example, Navy is currently inves- 
tigating ramjet engines for possible bal 
(he Navy's present 

l'alos, is capable ot 
speeds only to about 1,500 mph.; but, 
said Adm. Clark, Navy scientists believe 
it is possible to achieve Mach 15 with 

ramjet fired at an angle of about 45 


listic applications 
ramjet missile, the 


deg 

When that dav comes, Navy may 
well decide that free-air propulsion 1s 
the most attractive svstem, even for 
ballistic missiles 

Adm. Clark laid down this timetable 
for service use of Navy 
e Petre! has been phased out of regular 
squadrons 


missile S 


reserve 
them on the 
be used if the 


and into 
There are hundreds of 
shelf and the 


reserve squadrons were called to duty 


SCTVICC 


would 


e Sparrow I is operational 

e Sparrow III will be operational in 
1959 

e Sidewinder is operational 

e Bullpup will be operational in late 
1958 or early 1959 

e Terrier is operational; an improved 
ersion will be operational in 1959 

e Talos will operational this 
vear; an extendec version will be 
vailable in 1959 

e Tartar will 
1960 

e Regulus I is operational 

e Regulus II will be operational in 
1959 


become 


1 range 


become operational in 
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Overimproved Weapons 

New York—Navy experience thus far 
with the weapon system concept indi 
cates that there is need for considerable 
monitoring by the customer of projects 
to ensure that they remain economically 
feasible, Rear Adm. Robert E. Dixon, 
chief, BuAer, told engineers during 26th 
Annual Meeting of Institute of the Aero- 
nautical Sciences. 

Contractor's desire to crank improve- 
ments into project as it progresses plays 
havoc with original cost estimates, Adm. 
Dixon noted, and as a result, budgetary 
personnel, with no technical knowledge 
of military requirements, are playing a 
greater role in final choice of weapons 
Unless more effort is made by the con 
tractor to keep costs down, more and 
more decisions will be made by people 
incapable of making them, he said. Adm. 
Dixon indicated that current policies of 
austerity in defense will be maintained 
for a considerable time. 











e Polaris will become operational in 


1960 


i 


Talos Automation 


Talos antiaircraft missiles can _ be 
armed with conventional or nuclear war 
heads, launched and directed to target 
by remote control SAGI 
automatic ground environment system 
or other air defense centers,.D. B 
Holmes of Radio Corporation of Amer 
ica told the Institute of the Aeronauti 
cal Sciences. RCA, which designed the 
l'alos ground-based guidance and con 
1utomation tech 


from sem 


trol, has emploved 
niques throughout 
The beam-riding missile is directed 
by radar during initial portion of flight, 
switches to semi-active homing for te1 
minal guidance. ‘Talos fire control op 
crator can fire multiple salvos against a 
target or can engage multiplk 


Holmes saic 


single 
targets, 
Ihree-color radar scopes 
ploved to indicate target-missi 
When target is first 
appears in red. When warhead has been 
selected, blip turns green, subsequenth 
to blue when missile has been launched 
Where there targets, fire 
control operator pushes buttons to in 
cngagement 
sclects tvpe of From this 
point on, the launch and intercept ir¢ 
with the operator serving 
only as a monitor, Holmes said 
Number of tracking radars at 
jutomatically programmed and 


status 
its blip 


issigned 


are multipk 


dicate desired sequence of 
warhead 


automatic 


each 
site are 
interconnected as required to meet the 
tactical situation. In event of 
malfunction, svstem 
uits 


specihc¢ 
equipment 
matically isolates faultv cit 

terconnects remaining equipments for 
said 


auto- 
ind in 


maximum firepower, Holme 
Synthetic attack, programmed on a 


tap can be fed int Tal 
computed 


magnet 
ground installation and the 
solution compared with the 
system operation. Com 


mn ide 


ide lize | 
one to check 
parisons arc on a go, nog 
basis, with matrix of lights to indi 


taulty 
Warhead Re-Entry 


Problem of insuring that 
uncontrolled 


elements of the svstem 


an unsv1 
metrical and blunt-nos« 
warhead will not fail in flight becau 
of a tail-first re-entry or self-induced ac 
celerations was treated in a 
Joseph D. Welch and S. L. Shih of th 
Electric Co 


with the pr 


paper dD 


General 
The paper dealt 
entry alignment and damping of wai 
head oscillations which must be a 
10,000 and 2( 


heating and dr 


plished between 
ft. altitude before 
become too great It was not restric 


to planar motion, but considered thr 


grees of angular freedom 
he small aerodynamic mom 
crated in this altitude rang: 


aus th ingular 


sequence be 
ot ad 
from 


tivel\ 


warhead tumbling 
space ir 


mall Acrod 


ignored because ther 


nami 
wcrc 
in relation t 
velocity 

Initial angu 
dissvmmetri 
500.000 ft. le 


that 
hy 


coupling 
ment of the 
This effect ul 
signer by gi 
intecing 

the warhead 
its failure, a 
iuthor 
for more desigi 

Main warh« 


bod 


] ’ 
qiscu 


ment of inert 
than 

I ntryv thi 
velocity which 

coupling. Und 
relative iluc 
ling moment 

nd initial roll 


spit il or wobble 


this wobbling 


len ug 
nd stop th 
Ihe authors 
use of mass d 
ward = stabiliz 
with all but 
prevent a tail-fir 
forward stabil 
if the 


symmetry 1s 


incrtial 


namic moment 


warhead in r 





NACA Urges National — Program 


By Evert Clark 


W ashington—National Advisory Com 
uittce for Acronautics 
national 


proposal for a 
space flight 
wide in 


rchensive 
expected to Fain 


military and scientific support 
will depend upon its accept 
several con 


been pro 


W he r¢ 
have 


nce in Congress, 


. 
flicting plans already 


posed 


NACA’s plan also appears to have 
strong backing in key parts of the 
cxecutive branch of the government 

Essence of the that “‘a 
coordinated national effort’” must 
making maximum 
wencies and _ facilities 
as militar 


proposal 1S 
major 
immediately, 

f existing 

overing civilian as well 

ts of conquest 

Logical pattern for the future is the 
NACA in 
with industrv, the sciences 


past 


Space 


one followed successfully b 
imwork 
nd the military services over the 
$2 ve NACA said 
National Science Found 
National Academy of Sciences 
yan renting 
ritic ror 
phen 
National Science 
would provide financial 
cientists “in the detail 
onstruction of special 


tus, related research and analvsis of data 


ind th 


ition 


riments, assig 


basi research on 


CXpe 


} 
! 
( 


mena 

loundation 
support 

| planning 

igll AnC 


ippal l 


for appro ed projects is 


NACA Role 
NACA 


rcntin 


conduct flights for 
itself when it 
neies of the 
with 


would 
purposes by 
muuld, or jointly with age 
Defense Department, as it has 
research aircraft since 1947 

It also would 


duct research in 


coordinate and con 


space technology in its 
own laboratories and by contract in sup- 
port of both non-military 


proiect 


militarv and 


rapid expan 
" of NACA’ , contract research 
ind isting laboratories and 

of new facilities—including 
network of ob 


, ld -¢ 1 ' oo 
WOU ik I I 


crvation 
Ihe Nation dvisorv Committec 
tsclf unanimoush 
olution last Jan. 16 setting 
tating that “the 
national pro 


tram and 

idequate 
nl developm« nt lead 
manned satellite 


etarv flight is now 


lunar and in 
ipparent.” 

to the Insti 
tute of Acronautical Sciences in New 
York last NACA Director Hugh 
L.. Drvden said in a speech delivered by 
NACA |! Secretary Dr. John 
Victorv that the committee “has been 


Outlining the program 


WCCK, 


xecutiv¢ 


32 


Cnyagy¢ dl incre isIhng 
ble to the problet 
ince the end of W 
In addition to 
urcraft, he said 1S 
studies config 
for sa ntryv at 
higher speeds, both 
unmanned flight.” 
But ‘the present program is far from 
Drvden Our rate of 
tl problems ot 


solving tiie 
greatly in 


pp! IK 


rocket 
carch 
gaged in 
tions suitabl 
manned 


idequate,” 
progress In 
light must be ver 


cTCas¢ d a6 


space 


Doolittle’s Warning 
Dr. James H. Doolittle, NACA cha 

man, said in a letter to Congress 
ritten three davs befor 

launched her first Sputnik 


‘ " enta 
governmental 


Russia 
that the 
pressure for conomy 
costs 
has resulted in the general level of 
NACA research effort d to that 
of the Soviets vhen it 
hould be incr 
lative position 
deteriot 


irgent need at thi 


coupled with the effect of rising 


being 


has been 


increase in the le 


r. Drvden told Cong 
that NACA’s 28 technica 
had urged a 25 Increase 1 
that a budget request had been 
iccordingly. But, he said, th 
Bureau then cut $26.3 milli 
S145 million request ind 
NACA’s supplemental budget 
in full for the first time in vears 


NACA’s 


Committee 


specia 
Vechnology wv 


recently created 
on Space 
hold its first meeting Feb. 13 to review 
needed research and development and 


formulate a program for NACA’s futur 
fforts in space flight 


Major Research Fields 


NACA listed 
helds which 
explored 
@ Space mechanics. 
® Space environment. 
e Energy sources. 

° Propulsion systems. 
e Materials. 
e Launch, rendezvous, 


these n 
must be more 


COVCT' 
e Communication, navigation 
BL 


© Vehicle configuration and stru 





Backers of NACA Plan 


Washington—Members of the National 


unanimously approved the Jan. 
gram were: 

e Dr. James H. Doolittle, chairman of 
Beard and vice president, Shell Oil Co 
e Dr. NACA vice 
Institution. 

@ Preston R. Bassett, 
e Dr. Detlev W 
Research Council; 


Leonard Carmichael 


chairman of the 
Committee on Scientists and Engineers. 
® Vice Adm. William V. Davis, Jr.. 
e Dr. Paul D. Foote, Assistant Secretary 
@ Rear Adm. Wellington T. 
procurement. 

@ Dr. Jerome C. Hunsaker 
chusetts Institute of Technology 
former chairman of NACA. 

@ Charles J. McCarthy, chairman of the 
@ Lt. Gen. Donald L. Putt, USAT 
director, USAF Scientific 
@ James T. Pyle, Civil Aeronautics 
@ Louis S. Rothschild, l 
Modernization Board. 


Hines, 


\irwavs 


Advisory C 


16 resolution calling for a national space flight pro 
NACA and the 


chairman 


assistant chief of the 


professor emeritus of 


Board 


board, 
deputy chief of staff for development; 
Advisory Board. 


ndersecretary of Commerce for 


ommittee for Aeronautics who 


USAF Scientific Advisors 


and secretary of the Smithsonian 


former vice president of Sperry Rand Corp. 
Bronk, president of the National Academy of Sciences and Nationa! 
National Science 


Board; member, President's 


deputy chief of naval operations for air. 


Defense for Research and Engineering. 


Bureau of Aeronautics for 


Massa 


Smithsonian Institution, and 


acronautical engineering, 
Regents, 


Chance Vought Aircraft, Inc. 


military 


Administrator. 


l'ransportation, member 


NACA members absent when the resolution was approved: 


Allen V. Astin. director of the 
Interdepartmental Committe 
@ Frederick C. Crawford 
@ Dr. Francis W. Reichhelderfer, 
the Interdepartmental Committee 
@ Edward V. Rickenbacker, chai 
®@ Gen. Thomas D. White, USAI 


e Dr. 





National Bureau of Standards; 
on Scientific Research and Development. 
chairman of the board 


chief of 


rman of the 
chiet of staff. 


member of the 


Thompson Products Inc. 


the U. S. Weather Bureau, member of 


m Scientific Research and Development. 


board, Eastern Air Lines Inc. 
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nology; vice chairman, USAF Scientific 


tories. 


@ James R. 
Corp. 


tion, Inc. 
e Dr. W. Randolph Lovelace II, 
Research. 


of Technology. 


listic Missile Agency. 





NACA Space Committee 


Washington—Members named thus far to the Special Committee on Space Tech 
nology of the National Advisory Committee for Aeronautics (AW Jan. 13, p. 29) are 
e Dr. H. G. Stever, associate dean of engineering, Massachusetts Institute of Tech 
Advisory 
eH. Julian Allen, Ames Acronautical Laboratory, NACA. 

@ Dr. Hendrik W. Bode, director of mathematical research, Bell Telephone Labora 


e Dr. Milton U. Clauser, director of aeronautical laboratory, Ramo-Wooldridge Corp 
@ Prof. Dale R. Corson, Cornell University. 


Dempsey, manager, Convait-Astronautics Division, General Dynamics 


® Robert R. Gilruth, assistant director, Langley 
eS. K. Hoffman, general manager, Rocketdyne Division, North 


Lovelace 
e Dr. William H. Pickering, director, Jet Propulsion Laboratory, California Institute 
e@ Dr. Louis N. Ridenour, Jr., Missile Systems Division, Lockheed Aircraft Corp. 
@ Abe Silverstein, associate director, Lewis Flight Propulsion Laboratory, NACA. 


@ Dr. James A. Van Allen, Department of Physics, State University of Iowa. 
e@ Dr. Wernher von Braun, director, Development Operations Divisions, Army Bal 


Board. 


NACA. 
Avia 


Acronautical Laboratory, 


American 
Educational 


Foundation for Medical 








e Space biology. 

e Flight simulation. 
¢ Measurement 
nid uc 


Senate Group 


and observation tech 


By Ford Eastman 


Washington—Senate Preparedness 
Subcommittee members said last week 
it will be up to the White House and 
Defense Department to take action on 
the 17 recommendations it proposed to 
bolster the 

Subcommittec said, how 
ever, they will cooperate with the Ad 
ministration in pushing any legislation 


nation’s defenses 
members 


needed to implement the various pro 
] 


osa 


Interim Report 
Ihe 


tained in 


recommendations 
in interim report 
the conclusion of the subcommittee’s 
investigation into the U.S. satellite and 
lag behind the Soviet Union. A 
more detailed report is expected to be 
ready within a few weeks 

Sen. Lyndon Johnson (D 
ubcommittee chairman reported that 
during the hearings, more than 70 wit 
ippeared and about 200 experts 


were con 


issued at 


missile 


Texas 


nesses 
interviewed 

Most of the recommendations 
findings were last the 
Senate Subcommittee on the Air Force 
but received little public attention in 
the pre-Sputnik era 

The 17 areas upon which the sub 
committee action must 
be taken 


ind 


made vear by 


said “decisive” 
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NACA’s program apparently would 
not conflict with Defense Department's 
Advanced Research Projects Agency, 
based on what is now known of ARPA’s 


function. It might, h 
d for ARPA to 


iwenc\ ince it secm 


proposed 
| COmK 


to ad 


umit the nee 


operating 
ite farming out much 
ind devel pm 


NACA, industri 


mstitution 


space Ie 
( irch 
the 
ntinc 


Conflicting prop 


possible t 


ind 


SCTVICCS, 


new, independent go 


to perform either the ilian or civilian 


ind mulitarv aspect f research nd 
handling of thi 
KE nerg' ( 


Dx partment 


development for space 
work bv the Atomi 


creation of a whol 


eae 
ion; 
of Science, etc 
Dissatisfaction in ind 
militarv with the 
Department's plans for 


ind th 
igucicss of Defen 

ARPA and th 
that existing 


time 1 


ustr 


widely expressed feeling 
must be used s 
in the formation of new 
that NACA’s 


wider support 


tZencies 
wasted 
indicate 
find 
other specific program outlined 
Membership of the ommiutte ( 
32), which adopted th 


ilso 


crninent 


would 


might 


box Dp. 32 spact 


we resolution unanimoush indi 
cated 
industr\ 
But the congressiona 
trol of becon 
space agency’ promises 


factor in the future of NACA’s propo 


wide icceptance in go 


ind scientific 


whatever 


Asks White House Action 


e Modemize and strengthen the Stra 
tegic Air Force 

© Accelerate the dispersal of SAC bases 
e Put more effort into developing anti 
missilc 
e¢ Improve the early warning system for 
manned aircraft the de 
velopment of an early warning « 

svstem for ballistic missiles 

e Modemize and strengthen ground 

na\ il fore Cs 

e Provide an adequate airlift for 
troops 
e Pour 
Tharine 


missiles 


ind accelerate 


ground 
more effort into our anti-sub 
program 

© Accelerate production 
Atlas, Thor, Jupiter 
ment of Titan 

® Reduce lead time in the development 
of weapon systems by 


schedules 
’ 


ind the develop 


cutting down on 
decision time and simplifving pri 


CUTC 
ment procedures 

e Provide for a freer exchange of scicn 
tific and technical information betwee 
the nations of the 

e Begin immediate development of 
1.000.000 Ib.-thrust rocket motor 

e “Give serious attention” to the ques 
tion of shelters and stockpiles for civil 
defense 

e Reorganize the structure of th 
fense establishment 
e Provide increased 
retention of trained 
military 


free world 


incentives for 
personnel in 


SCTVICCS, 


® Accelerate and expand research 
| rum 


nT 
] lp 


development program pro 


ing on a long-term ba nd 
control and adminis 
Department f Defen 


} 1] 
th establishment t 


trat within th 


thro if 


igenc' 

e Put more effort into th 

of manned missil 

® Accelerate the 

Polaris missile s\ 
Sen. Johnson « 


mimitt 


development 


t¢ 


dcfens 
hed a tag 
otal effort 
the subcommitt 
that will have te 
bv other 


uot nt 
WIth p 
with | 


Unanimous Vote 
I he prt 

of the he 

mous Vv 

There 


rt 


retain « 
tating blo 
truction—at 
It added 
that the 


we Ipons 


that 
Russian 
now har 





plications. they demonstrate beyond 
question that the Soviet Union has the 
propulsion send a 
missile from one continent to another, 
ind the Soviet Union has gathered basic 
information about outer spacc 

In investigating the questions raised 
by these facts, the report said, testimony 
of top scientists, leading industrialists 
and and military officials, 
reveal 
e That the Soviet Union leads the U.S 
in development of ballistic missiles 
e That the Soviet Union leads the U. S. 
in the number of submarines, which 
raises the possibility of attack with 
modern weapons or missiles, although 
that the U. S. is ahead 
production of atomic-powered 


force needed to 


government 


indications are 
in the 
submarines 

e That Russia is rapidly closing the gap 
airpower and, at present 
rates, will this country in a 
comparatively short time. 

e That Russia is producing scientists 
ind technicians at a rate substantially 
greater than our country 


in manned 
surpass 


U. S. Reaction 


Ihe report said that since Sputnik | 
was put into Oct. +4, the 
Defense. Department has taken the fol- 
lowing actions 

@ Overtime restrictions been re 
moved from ballistic programs 
ind some other high priority programs 
® Basic research projects have been re 
stored to former levels 

@ Army has been ordered into the satel 
lite program 

e Production of the Thor and Jupiter 
intermediate range ballistic missiles has 
been authorized 

e Development of the Atlas intercon 
tinental ballistic been ac- 


orbit on 


have 
missile 


missile has 

celerated 

¢ Development of Navy's Polaris ficet 

ballistic missile svstem has been ac 

celerated 

e Army has received a go-ahead for 

developing a solid propellant tactical 
missile, the Pershing 

@eAn Advanced Research Project 
Agency has been authorized by Defense 

Secretarv Neil McElroy to oversee space 
ind anti-missile projects 

e An Office of Director of Guided Mis 
iles is now in being. 

¢ Development of anti-submarine wat 
fare capability has been accelerated. 

e Steps to disperse SAC are under way 
e Air Force has been authorized to go 
head with its long-range missile detec 
tion svstem 

e Army has been assigned the task of 

developing an anti-missile missile 

e Secretary of Defense has appointed 
consultants and promised to come to 

Congress as soon as possible with recom 
improve the defense 

through organizational 


mendations to 
establishment 


fa 
hanges 


34 


German Defense Minister to See 
McElroy on Aircraft, Arms Choice 


Bonn—West German Defense Min 
ister Franz Josef Strauss flies to the U.S. 
on Mar. 11 for a two week information 
visit 

He will be the guest of 
tense Secretary Neil McElroy 

Object of Strauss’ trip will be to 
check on planes, tanks and other equip 
ment for Germany’s military forces and 
to review defense problems. Question 
of stationing IRBMs on German soil 
is not on the agenda but undoubtedly 
will be discussed, at least informally. A 
decision on where to spot IRBM bases 
in Europe is expected at a NATO de 
fcnse ministers’ meeting toward the 
end of March 

Biggest procurement plum still pend 
ing is a decision on an advanced inter 
ceptor for the German air force. ‘The 
Lockheed F-104A and the Grumman 
IF L1F-1F are still front-runner, out the 
field, which had virtually narrowed to 
those two, has been widened again to 
include the Chance Vought FSU-1, 
Rritain’s English Electric P.1B which is 
being test-flown this week by a German 
team, Sweden’s SAAB-35, unflown by 
the Germans but now slated for a trial 


and Northrop’s N-1 56! 
May Test SAAB 


\ mission may be sent to Sweden to 
test-fly the SAAB following repeated r¢ 
quests from Stockholm 

Ilowever, chances for an 
non-NATO country are regarded as rela 
tively slim 

Only the Saunders-Roe SR. 177 has 
been rejected outright, as result of the 
English firm’s demand for “ves” or 


{ S. De 


order to a 


no 

Absence of a clear-cut American posi 
tion on an advanced interceptor, not 
pressure, as charged by the British after 
German rejection of the Saunders-Roe 
SR. 177, is a major problem to the 
Germans in reaching a decision, U.S 
military officials here believe 

\ team of German air force experts 
headed by Chief of Staff Lt. Gen. Josef 





F-104As Operational Soon 


Lockheed Aircraft Corp.’s F-104As will 
become fully operational at Air Defense 


Base 
within a 


Hamilton Air Force 


Calit., 


Command's 
near San _ Francisco, 
month. 

F-104 Starfighters will be armed with 
wingtip-installed Sidewinder guided mis- 
siles. 

Hamilton AFB is headquarters for 
the Western Air Defense 
manded by Maj. Gen. Hugh A. 


Force, com- 
Parker. 











Kammbhuber will fly to Washington on 
eb. 7 for technical talks 
clarifying a welter of aircraft company 
claims and counter-claims. Although 
the number of planes to be bought has 
varied from 100-odd to 400. 
the contract will easily top $100 mil 
lion 


aimed at 


value of 


Merit to Count 


Defense Ministry officials 
cision will be based entirely on 
but political considerations have plaved 
a part in delaving placement of much 
sought ordet 

Both England and France are anxious 
to fatten their foreign currency reserves, 
and American manufacturers would 
like to recoup from 1957 USAF stretch 
outs and cancellations 

Interceptor decision, which was origi 
nally slated prior to Dec. 31, then post 
poned until this month, seems unlikely 
before the end of March 

Germans are now asking prospective 
suppliers for additional technical data 
as well as reviewing flight data accumu 
lated to date 


insist de 
merit 


Northrop Reveals 
ry. “Ne o 
r-38 Fighter Details 

Northrop N-156F, fighter 
built on basic T-38 configuration, is 
scheduled to have a range of more than 
1,700 nautical miles with external tanks 

l'akeoff weight will be 11,500 Ib. as 
compared with 10,900 Ib. for the trainer 
version; wing span is 26 ft. 5 in., with 
wingtip armament. 

Ihe overall length is 41 ft. 74 in 
+2 ft. 8 in. for the T-38. Height is 13 
ft. as compared with 11 ft. 11 in. for 
the ‘I-38. 

In addition to boundary con 
trol, the N-156F will have air load 
ictuated leading edge slats. A droguc 
chute will be used to shorten the land- 
ing run. 

Aileron and rudder feel 
forded by control force springs. Longi 
tudinal feel will be bv combination of 
control force spring and 
Longitudinal and directional stability 
augmentors will be used in series witl 
control svstems 

Speed brakes will be located on un 
fuselage forward of main 


version 


laver 


will be af 


bobweight 


derside of 
landing gear doors. 

Skid, surfaced with Teflon, will sup 
plement oversize tires for operation 
from sod runways. Skid is projected to 
serve the same function as a dual wheel 
installation at reduced weight and vol 
ume for stowing. 
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(;LOBAL GI ARDI AN Nowhere can an aggressor take 
America’s mighty instrument of retaliation, é ( 


~ NORTHROP 


Lec 


Wei 
28. ] md 
pou ehiiva 

] y "tf 
element 


i 


Ame! 


f the First Inter , nential Guided J 





A new 
PUTTING — 


— dimension 


iw Of sea safety 


The Canadair CL-28 is the most formidable search, strike 
and kill maritime patrol weapon in the air today. It is in 
quantity production for the Royal Canadian Air Force 
and is available for purchase. 

The CL-28—a direct derivative of the Bristol Britannia— 
carries the most comprehensive collection of electronic and 
other detection equipment ever assembled into one aircraft 
for locating, tracking and ‘fixing’ enemy submarines— 
whether submerged, ‘snorting’, or on the surface. Once 
contact is made, torpedoes, depth bombs and other offensive 
weapons are released. 





It was specifically designed for long periods of ocean patrol 
duty . . . tactical coordination with naval 

surface craft on defensive and offensive , 

manoeuvres . . . convoy and search- 

rescue Operations. 

The CL-28 will meet or surpass the re- 

quirements of friendly countries respon- 

sible for the defense of coastlines and 

sea approaches. For full information, 

write directly to vice-president/sales. 
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Congress Draws Battle Lines 
For Outer-Space Control 


Washington—A three-way fight over 
political and administrative control of 
outer-space research and development 
has developed among leaders on Capi 
tol Hill 

On one point all three factions con 
cur: control should be with a civilian 
They would pull power out 
from under the Advanced Research 
Projects Agencv which Secretary of D« 
fense Neil McElroy proposes to estab 
lish to give military direction to outer 
space development (AW Jan. 27, p. 21 


igency 


Three Proposals 


The three proposals, each with pow- 
erful backing, arc 
e Establishment of a Department of 
and ‘Technology, headed by a 
cabinet-level Secretary, which 
give policy direction to all civilian scien 
tific functions. This legislation is spon 
sored by Sen. John McClellan (D 
Ark.), chairman of the Senate Commit 
tee on Government Operations, with 
re-alignment of 
cn 
chair 


science 
would 


jurisdiction over the 
government functions, and by 
Hubert Humphrey (D.-Minn.), 
man of the subcommittee on reorgan 
zation 
e Establishment of a five-member presi 
dentially-appointed National = Scienc: 
Council to outer-space and all 
ther specific projects of the govern 
military. ‘The posi 
McCormack (D 


who 


direct 


civilian and 
John 


majority 


ment 
tion of Rep 
Mass House 


ntroduced and is pushing this measur 


leader, 


that a new Department and Sccretar 
of Science Technology would 
simply create another layer of 
racv and end in a stalemate 
have only co-equal authority with the 
Department of Defense, leaving final 
decision on controversial policies to the 
President. McCormack is 
House Government Operations Com 
mittee which has been conducting 
hearings on the general subject of 
federal science program. A companion 
proposal, introduced by Rep. W illiam 
Dawson (D.-Ill.) chairman of the Hous: 
Government Committec 
would set up a $200 million scientific 
research reserve fund, which would tak« 
financial control of scientific projects 
from budget and accounting experts. 
lhe fund would be administcred by the 
National Science Board of the National 
Science loundation to give continuing 
support to high-priority projects and 
climinate the present practice of start- 
ing and stopping projects with the fluc 
tuations of fiscal requirements 
e Establishment of a Division of Outer 
Development in the Atomic 


and 
bureau 
it would 


a member of 


Operations 


Space 
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Energy Commission. ‘This has the sub 
stantial backing of the Joint Atomx 
Energy Committee and was introduced 
in the House by Rep. Carl Durhan 
D.-N. C.), the chairman, and in th 
Senate bv Sen. Clinton Anderson (D 
N.M.), vice chairman 

Moving rapidly to 
over the 


capture juris 
diction emerging field of 
outer-space, the Committee set up a 
Subcommittce on Outer Space Propul 
sion, headed by Anderson, and includ 
ing Sens. Henry Jackson (D.-Wash 
Albert Gore (D.-Tenn.), Bourke Hick 
enlooper (R.-la.), and Reps Chet Holi 
held (D.-Calif.), Melvin Price (D-II 
James Van Zandt (R.-Pa nd Jame 
Patterson 

Backers of the McClellan-Humphre 
opposing th 
\tomi¢ 
claim that 
turning 


AKC 


ire vigorousl\ 
iuthoritv” of the 
Phe 


legislation 
grab. for 
energy Committec 
there is little 
outer-space policy 
than there is for turning it over to the 
Department of Agriculture The M« 
Clellan-Humphrey 
plant the Joint 
mittee with a 
Committee on Science 
ind Ak(¢ 
new Department 
The proposal of National 

Committee for Aeronautics to 
authority over comprehensi 
space program SCC P > 
ofhcial 


more reason for 


control tK the 


proposal would sup 
Atomic Com 
House Ssenat 
ind Technolog 
inch of the 


Ene rg\ 
and a 


would become a br 


Advisor 
obtain 
oute! 
' 


has not vet 
ittention n Capitol 


TeCCeIVC? 
Hill 
Phe new Department, im addition t 
coordinating and directing science pro 
rdmuinister scientine¢ 


grams would 


scholarship program and establish na 
institutes for basic scientific re 
It would take 


functions of 


tional 
search over the present 
numerous govern 


National Sciencc 
Commerce Department 


Smiths 


CICTICC 
ment organizations 
loundation, 
Bureau of Standards mian In 

stitution 
sen 
ges of establishing a 
to direct outer-space programs 


ire outweighed bv the disadvantages 


Anderson argued that the advan 


ta new department 


or agenc' 


lle commented 


Advantages of New Agency 


The advantages of a 
could be in the desirability of fresh ap 
proach and new administration to copt 
with a unique problem. A new agency 
lives in a fresh political climate free 
from the disputes of other vears, and it 
could prosper in this climate. In addi 
tion, the policy for space for 
would be fostered by removal from any 
with the 


new agenc\ 


peacs 


association military or with 


wi ipons TCsCdl 
Ing agencies 

But time, whi 
cnce we uld De 
building faciliti 
crash eftort 
lost 

(on pre blen 
Oo many executl 
nd other groups 
nical affairs, and th 
gency W yuld seen 
onfusion and pr 

The alternati 
tion mn in ey 
here mav_ be 
choose but the 
mission appears 
choice. The AEC 
Project Rover 
further efforts 
propulsion. ‘Ther 
evidence that nucl 
the best hope for propt 
vehicle with its powerful 
fuels and 
But even 
to the Commissi 
if is a 
laborator\ 


haps the world 


tremendou ntial 
without thi in assignment 
mn is tempting becaus« 
going agen nd has the best 
complex 

NAC 


an advisor 


pI 7TAM 


News Digest 





Reaction Motors Inc. and Thiok 
Chem i| Corp reed ft merger la 
ontinuing 

ition of t 

the mussile Pp O} i 
-V, | >t Jan Z 
holders will 


WeCCh 


consolid 


r¢ 


next 
the new 
fessional 
empl 


bout (y( opk cramento 


Solar Aircraft Co., in move aime 


strengthening it 


¢ mftract 
bids, has merged with Norden-Ket 
hard hit bv de 
cutbacks. Sola tock is being 
ld Manufactur 


toward pt 


mussil ( 


Corp.., wionics firm 
TCns¢ 
picked up by Bud 
with view sible mere 
Command sct a ne 
with five 
100.006 


Strategic Air 
flving safety record in 1957 
major and minor 


hr. flown. Previous low rate \ nin 


idents pe 
| 


ichieved in 195¢ 


Breguet, French aircraft firm, 1 
ready to fly the second prototype of it 
Breguct 1001 Taon, lightweight ground 


ittack fighter 





Oi, es bewsal 


Third Prototype POM Makes First Fligh 


ps ‘ 














Several important modifications are visible in these first pic burner-equipped Allison J71 engines outwards to eliminate 
tures of third prototype Martin SeaMaster taking off on its ini afterbody heating problem encountered on XP6M-ls. Also 
tial test flight near Middle River, Md. (AW Jan. 27, p. 35). Side shown is redesign of front of engine nacelles to provide mor« 
view (top left) shows redesigned bullet at junction of T-tail even airflow distribution across engine compressor facings 
having a deeper cross section than on two previous XP6M-1s Navy program for SeaMaster calls for eight YP6Ms with J71s 
Also noticeable is a canted fairing under the bullet to reduce 18 P6Ms with P&W J75s. SeaMaster has an unrefueled range 
inflight drag. Martin engineers have visibly canted four after of 1,500 mi., speed of over 600 mph. with 15-ton payload 








: * 4 
ett etn San | se - 
YP6M-1 SeaMaster is escorted by supersonic Grumman F11F-1 earlier XP6M-1s compiled 75 hr. flight time before they were 
Tiger chase plane during its recent two-hour first flight. Two destroyed as a result of malfunctions in the tail system. 
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Capital Puts 880 Near Breakeven Point 


Convair’s financial guarantee in turn offers airline 


an answer to pressing 


By Glenn Garrison 


New York—Capital Airlines may have 


found a wav out of its equipment and 
fiscal troubles by purchase last week of 
nine-15 Convair SSO jets with a 
cial but 
from the manufacturer 
General Dynamics Corp., 
ur Di building the plane, 
nuproved its 
vith the S6l 
ing the 
Lhe 
( ipital fic 
the 
line existing 
Vickers \ 


] 
ill builder ) 1 


issist not necessarily cash 
whos¢ Con 
islON IS also 
commercial SSO prospects 
million sale by approach 
breakeven point 

manufacturer has agreed to help 
monev not only to 
but to r 


S48.5 


Day for 
the air 
debt for 
Phe Con 
ipital by 
leases to 
until 


SOU OTac!l hnance 
1 illion 
ount equipment 

uding ¢ 
irranging sto juipment 

thi | ver th 
the jet 


tick int 


Tih 


cle live red 


Delivery in 1960 
Plan il] 


roder 
UV Oorael 


for first deliveries under 


in September, 1960, with 
rest of thi planes uriving over th 
Nine of th 
jets are for its 
vstem, Capital savs, with the other six 
contingent Ihe 
urline is seeking two new routes in the 
Great Lakes Service Case, the 
cquipment order makes at least one of 
the 


veal four- 


| y 
uccecaing 


ngin needed present 


on future expansion 


ind 


routes appear promising for Capital 


hinan- 


fiscal, equipment problems. 


irgument in th 

WCCK 
lifteen planes to Capital would put 
rotal for the Convair jet at 63 
Lambert J. Gross, vice president-finance 
of General Dynamics, told Aviarion 
Week that breakeven point thy 
plan can’t be nailed that 
but that the sale “may well put 


orc Ts 


for 
down 
closely 
us in the ball park.” 
lhe two firms, G 
iched an underst 
Dynamic 


said, ha Cc 
vhereby 
end 


General ( ipital 


issistance ith its finan 
After 1 \ing the ai 
i) Dynami 
cluded that with the SSO ser ing Capi 
tal the could be 


traightened out w 


TCd onabl 
ing problem 
line’s problems, Genet s con 
probl 1h) 


ithout 


routes, 


Financing Plan 


Details of the 
not 


hnhnan 


final, Gro said, 


rrangements 
wer but 
not contemplated 
out of our 


Dynamics 


guaranteeing 


money 

General 
way in 
Capital 

\ spokesman fot 
that if outside financing could 
irranged. the agreement calls 
Dynamics to provide 


lo ns 


the airline said, 
how CVCT, 
not h« 

for 


mone 


Gencral 


direct 
Gross 


ion of 


SATIS 


Concerning any exten 


credit to Capital for th 





Present fleet of Sikorsky 


clusion of discussions now under way 


New 
broker, to sell its Sikorsky flect. 


made, according to industry sources. 
the world 


without any takers being found. 


approached. 


in a lull in this activity. What had been 


very slow as a result. 





; Decides on H-44s 


New York Airways 
New York Airways last week confirmed its previously expressed interest in the 
Vertol 44B by announcing a decision to buy five of the tandem-rotor machines. 
S-55s and S-58s are 
Cummings, Jr., said, but final arrangements have not yet been made 
order, scheduled for delivery beginning in April, is “subject to the satisfactory con- 
with the Civil 
York Airways commissioned William 
As of last Wednesday, no actual sale had been 


Wold has offered the New York Airways fleet to helicopter operators all over 
At the recent American Helicopter Society meeting in Dallas, printed 


notices of the offering were civculated and a number of operators were approached 


The helicopter package, which includes tools and training, was also offered to 
overseas operators including Japanese. Chicago Helicopter Airways was approached, 


but that operator has just bought two new S-58s. Los Angeles Airways also was 


A year ago prospects of selling the rotorcraft to offshore oil operators along the 
Gulf Coast might have been good, but an over-supply of crude oil now has resulted 
a brisk market for helicopters has become 


Robert L. 
The Vertol 


being sold, President 


Acronautics Board.” 


Wold York aircraft 


Associates, New 








said such a possibility remot I] 

said Convair contem 

plane to Capital on th 

nv other customer 
re concerned, with 

of down payment, 

ind final payments 
Purchase of the SS( 

Capital to operate 

ment on all its 

line’s president, David HH 

The 


counts can be used mor 


nt 
} 


competiti 


mayor routes 
AVIATION WEEK 


throughout the svstem, and 
geet rid of some of its 
DC-4s, IS DC-3s, and 12 
049s 


mone' 


Great Lakes Routes 


The new Convairs would go 
the Buffalo-Miami and Detroit-\Miami 
outes if Capital gets them in the Gr 
Lakes Case The Civil Aer 
Board examiner in. th 
summer that 
Buffalo-Miam 


recommcii 


mended last 
warded the 
the 
ember. The 
that if the 


equipment to serve th 


vithdrew 
examine! 

urline had 
outs ] 
sition am 
the me 


ommended for 


return to his original p¢ 
ommend Capital. In 
National Airlines was re 
Buftalo-Miami. Capital also is 
the Detroit-Miami run 

Both routes, Capital contends, 
ibsolutely essential to the 
tem to provide a seasonal bal 
the 


intim 


SCCKING 


urline’ 
ince to 
pattern 
Since the 880 order 
Capital has withdrawn its request to 
CAB for a return to The 
Board’s decision to allow 6.6 fay 
factor in 


was announced, 


subsidy 
increase, of nother 
the carrier's brightening financial out 
look 

Apparently as a 
the 
climbed significantly. 
from $10 to $16 

Frank Pace, 
Dvnamics, last week was to send 
gram to CAB confirming the 
by Capital 

Phe 880 purchase agreement did 
General Electric, 
of the CJSO5 (J79) turbojet which wil 
power the plane, both 
General Electric and General Dynamics 
said, that GE might 
possibly come in at some stage in the 


course, 1S 


the ss rat 


ock ha 


result of 
airline’s 5 
Last week it ros« 


vclopments, t 


General 
1 ‘tel 


pur©e h is¢ 


president of 


not 


manufacturer 
| 
i 


involve 
according to 


Gross however, 
proceedings 
Arrangements for 
equipment are “fairl 
General Dynamics ofh¢ 


leasing piston 
long,” the 


[he COI 


well 
ial said 
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Bristol Seeks U. S. Jet Sales 


Model of Bristol 200 shows mounting of three jet engines on tail of the short-range transport. British European Airways has delayed its 
decision on the aircraft (AW Jan. 27, p. 39) pending study of a new financial proposal by de Havilland Aircraft and the outcome of the 
U.S. sales talk by the combined team of Bristo! Aeroplane Co. and the Hawker Siddeley Group. Industry sources said a decision favoring 
the de Havilland 121 was delayed when Hawker-Bristol team reported U. S. interest, particularly by Pan American World Airways 
But a PanAm spokesman said, “We look at every airplane, are interested in every airplane but have no special interest in the Bristol 200 


poration is handling the leasing as a 
service to Capital only, adding it to 
the sales package 

Capital would need some long-range 
equipment to cover a route or routes 
to Miami. 

But leased aircraft could meet its 
interim requirements until delivery of 
the SSOs 

As to possible financing of 
transports through credit arrangements 
between manufacturer and __ airline 
customer, Gross considers such a trend 
unlikely. 

Capital requirements of the aircraft 
industry are so great, he pointed out, 
that “‘we very far down 
that road.” 


new 


couldn’t go 


‘Nothing Unique’ 

The agreement with Capital con 
cerning the 880 purchase is “nothing 
unique or dramatic,” Gross said. Sales 
of Convair 440s to Latin American 
countries, he noted, have been handled 
on a similar basis in the past, with 
General Dvnamics arranging the financ 
ing through commercial banks and, 
where necessary, partially securing the 
loans. 

Regarding possible agreements with 
other potential 880 purchasers for the 
kind of help Capital will get, Gross said 
“there is nothing in the works which 
has reached the same degree of ma 
turity”’ as vet. 

Capital's 880s will be in 94-passenger 
mixed configuration, according to the 
airline. 
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House Unit Plans 


Washington—House Special Subcom 
mittee on Legislative Oversight indi 
cated last week that it will investigate 
airline entertainment of Civil 
nautics Board officials. 

In another area, the 
headed by Rep. Morgan M. Moulder 
(D.-Mo.) will look into two 
awards in which the President 
ruled the Board’s recommendations and 
asked for an amended order. Cases in 
volved are the North Atlantic Case and 
the ‘Transpacific Case. 

Subcommittee hearings opened last 
week with a general inquiry into the 
regulatory agencies to determine if the 
are being administered as Congress in 
Other 
sides the CAB 


route 
OVCI 


involved _ be- 
include the Federal 
Communications Commission, Federal 
Irade Commission and the Securities 
and Exchange Commission. ‘This week 
the subcommittec 
into “specifics.” 

Following the 
questioning last 


tended agencies 


1S expected to go 
first dav of general 
week, the House in 
staff evidence that airline 
executives have “‘lavishlv’” entertained 
members of the CAB. The report said 
investigators were examining the books 
of country clubs in the Washington 
area and questioning airlines to deter 
Ne the amount of money spent on 
entertainment of CAB officials. 

The only hint at the beginning of 
the hearings of possible “wrong doings” 


vestigated 


Acro- 


subcommittee 


CAB Probe 


in connection with the CAB was mad 
by Subcommittee Counsel Bernar 
Schwartz during the questioning of 
CAB Chairman James Durfee 
Schwartz asked Durfee if he felt it 
improper for anv one 
to arguc its 
executive 
route cases 
Rep. John W. Heselton (R.-Mass 
objected to the question on the basi 
that introduced 
that such a conversation had_ taken 
place. Schwartz replicd that he wa 
prepared to offer background materi 
and that the subcommittee will go int 
more specihc matters at a later date 
Most of the isked Durfe 
centered around what effect, if anv, Se 
tion SO] of the Civil Acronautics Act 
had on the independence of the CAB 
Section SOL states that all decisions 


pertaining toa U.S 


party in a Cast 
cause privately with th 


branch in international air 


no evidence had been 


questions 


carrier secking t 
llr trans 
ipproval by the 


engage in foreign or overseas 
portation 1s subject to 
President. It was included in the act in 
order that th« 
his authority 
matters, which 
might affect 

Under Section S801, the CAB con 
ducts a proceeding jn_ thx 
Same manner cases except 
that it forwards its findings and recom 
mendations to the President for final 
approval 


might retain 


foreign 


President 
OVCI ill policy 


ward of air rout 


route case 
as domesti 





The exciting 500 mph Caravelle— 
the only twin turbojet airliner 
flying in the free world today. 





a enmmmaaiiate | 





THE ONLY OIL APPROVED FOR THE 
WORLD’S MOST ADVANCED TURBINE AIRLINERS! 


ESSO AVIATION TURBO OIL 35 


2ed for an entirely new ESSO AVIATION TURBO OIJL 35—the one engine oil for these 


7 


wnt, Ess ssearchers, working in close modern aircraft of today and tomorrow: 
h the British Ministry of Supply and en- POWERED BY 
and .builders, produced Esso Aviation kers V nf Rolls-Royce Dart 
xtion C Rolls-Royce Avon 
lubrication requirements turb f in oF OriiGnnic Bristol Proteus 755 
Fokker yirchild F-2 Rolls-Royce Dart 
DeHay Rolls-Royce Avon 
t is co typical exomole Bosing 70 Rolls-Royce Conway 
Rolls-Royce Conway 


] synthetic oil th 1t met 


lopment of this produc 


so's continuing leadership in turbojet lubrication 


8 OUT OF EVERY 10 OF THE WORLD’S INTERNATIONAL AIRLINES USE nn ae 


*Esso Aviation Turbo Oil 15, a lighter viscosity grade, is recommended by Pratt & AVIATION PRODUCTS 


Whitney Aircraft for the JT-3 and JT-4 engine models which have been selected by many 
airlines to power their 707 and DC-8 aircraft. 
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By L. L. Doty 
Washington — Domestic — trunklines 
last week challenged a Civil Aeronautics 
Board offer to approve a temporary far 
boost of 6.6‘ s “too little 
haps too lat 
Although the majority of the nation’s 
12 domestic trunk carriers late last week 
intention of accep 
itation, the offer at 
rush of tariff fil 
\ few airlines 
“it is better than 
Th 
wer 


and, 


pe! 


had indicated their 
ting the Board’s iny 
tracted 
for 
took the 
nothing” 
lines hinted 
mmpletelh 
osed fare 

Earlier last 
iled for fare in 
12 to 15 is the 
immediateh 


no mmmediate 
the 


Ings Incrcas¢ 
attitude that 
but at least 


strong] 


two 
that 
with 


major 
they 
dissatished the 


hike 


pro 


five airlines had 
ranging from 
absolute minimum 
to arrest the indus 


condition 


month, 


TCases 


n eded 
trv's deteriorating 
AW Jan. 27, p 

Latest action 
fare case 
ment that it 
the-board 4 


extra 


financial 
38 
long drawn-out 


Board 
permit 


in the 
from a 
would 

fare 


Sl] 


mMnnounce 
an 
on 


all 


structure 


stems 
actoss 
ill fares 
tickets 
would 
boost 


sub 


IMNCTCASC 


plus in charge on 


I he 


mount 


revised _ tariff 
to an average 6.6 farc 
Ithough the increase would be 
tantially higher for most smaller trunk 
lines because of the $1 surcharge on the 

rmally large volume of tickets sold 


short-haul routes 


Interim Measure 


The fare increase would be an in 
tcrim measure onlv, effective until the 
completion of the General Passengei 
lare Investigation. Undoubtedly, the 
Board will by-pass the statutory 30-day 
filing requirement and accept short 
notice filing requests 

In such an event, the Air Trafic Con 
icrence of Ameri in Organization 
t wh which all tariff revisions ar 
file l . t distribute the fai 
changes through the use of conversion 

bl ithin 24+ hours of Board ap 

il of the fare if all airlines file for 
th icreasc, Should one carrier or mor 
I to file for the Board formula or file 
t liffercnt ¢ the conference 


y) 


nan 1als 1 pro I requiring thi 


ing at the fare formula, th 
CAB was split 3-1-1. Chairman Jame 
Durfee and memb Harmar Denn 
nie Loui Hector oted for th t 
lu S] ncre 
Vice Chairman Chan Gurney asked 
0 plus $1] increase and Mem 
cr Joseph Minetti inted no increase 
ill at this time 
Gurnev was the lone dissenter in the 
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Suspended Passenger ire. Investiga 
tion AW Oct p " when the 
Board refused to grant a request by 
even airlines for a 6% increas At 
that time, Gurnev warned that the de 
nial of the “‘small’’ fare increase place 


the airlines in a “critical financial posi 
fon 

As late as November, the Board again 
turned down the 6 proposal by refus 
ing to reconsider its earlier decision 
gainst such a move. The Board gave 
no reason for the sudden versal of its 
1957 stand 

Eastern Airlines was one of the first 
uriers to indicate it plans to file for 
the increase. The carrier also filed a 


plan to expedite a final decision in the 


General Passenger Fare Investigation 
In effect, Eastern’s action is similar to 
the proposal filed by American Airline 
last month (AW Jan. 27, p. 35) except 
that it would limit the time for brief 
to 30 davs instead of 6( uggested 


by American 


Airlines’ Stand 

rans World Airlines en ph sized th 
Inadequa of the adjusted rates bi 
pointing out that the revisions would 
dd only $2.80 to the New York-Cl 
go first-class fare 

In announcing his intention to file 
tor the rate change, TWA board chai 

in and acting president. Warren Le 
Pierson said 

t that tim Suspendce 


Conditions 


t | ist a f ll l nd th« gen 
financial ndition of th rdust h 
declined substantially since then 
United Air Lin vhich h bee 
king fe permanent 17 in 
expressed disappointment r tl 
Bo d roOpos 1 ] t | lat t \¢ 
r ded te kK f the ¢ 
\n » remal 1 qui t th Va 
trong indications that tl \ 
yt relent in it nsist t 15 
t ea far ! k 
| t filing t t t ! 
Capital. Airlines told the B 
vithdrawin it quest f 
ail payment It exp] t I 
; SSC will not he } ¢ + + 


t 


( 
I 


airman Durf« ( tal | dent 
Yavid H. Bak ad 

What appeare¢ » N / 

t ot the ubsidy f hin t 

ind immediate financial prob! 

Capital now appears to be eriol 
ind immediate financial problem f 
he entire domestic trunklin idust 
perating statements filed with tl 
oe ly indicate ¢ _ 


) ( CCC 


Domestie Lines Dispute CAB Fare Offer 


ception, all t 
t I in final month f 1957 

Commenting on the CAB 
to grant the interim incr Air J 
port Assn. President Stuart G. Ty 
iccused the Boa f sding i 
ponsibilitic ning t f 
them He Tr th B 

hve nothing but e] postp 
financial need ror t tion 
idded 

It took Sputnik t k tl 
ut, of our mi progral Will 
have to wait f Ver flot. th 
iirline. to overtake us before the ¢ 
ment appreciates the need for 
tely financed U.S mM | 
fleet? 

Lipton estimat that f tl 

1 imecrease flectiv« 

g enues f ‘ Id | 

1] a ml t 7 _ 
10¢7 : 

Hy id that 195 ct nt f 
ndustt \ nt ft )] 
1} ite] $44.8 nill ; 

illion in 1957 

Ih na q r ft 

1¢ le he h i 
that th mbin hit f 7 
} —~* vill he hy, re c 1] 
vuch nor tl 1 tl 857.7 | 

ristere li the g| ( I 

Phe Air ‘Tran rt Assn tin 
that the industrv’s 1957 net profit f 

yuld h e been 3S million inst 
25 million had tl B ¢ t 

t n Ni h. It the ( 
yt oa hy] o +}, +] fiyt £ +] 
lin industi n n that 
{ th ul it hit sc AW | 
3 p. 2 th wot en ch 
left. t t heln fi ’ 
¢” ; 

Board Vote 

Ihe B f th G 
a ; ; ( ’ 
Air tit mwa 

f + f ‘ 
Jan 27 S). M ( t 
' ie a mwa ’ 
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ROLLS-ROYCE 


CONWAY 
BY-PASS TURBO JET 


has completed an official 
British Ministry of Supply 
type test in accordance with the 


combined U.S./U.K. test schedule 


at a rating of 


17,250 Ib. THRUST 


and is in production for the 


HANDLEY PAGE VICTOR BMk.2. 


The British Air Registration Board have already confirmed 
that a civil version of the same engine has successfully 
completed a 150 hour test run in accordance with the 

combined U.S.[U.K. Civil Type Test Schedule at a 
dry take-off rating of 16,500 Ib. thrust. 


ROLLS-ROYCE AERO ENGINES LEAD THE WORLD 





Fatigue Signs Ground 
21 Viscount 700s 


London—l‘atiguc 

ction of the lower 
grounded 2] ‘of the 
turboprop airliners 

Cracks associated with bolt holes in 


racks in the inner 
spat boom havc 


first Viscount 700 


boom at certain undercarriage at 
chment points were ¢aused by fretting 
of the skin on the boom in this region 
during landing 
Only 36 aircraft prone to this 


condition as all subsequent production 


wer'c 


urcraft incorporate da redesigned deeper 


boom operating under lowered stress 
levels and fabricated from 24ST. This 
copper bearing material has superior 
fatigue characteristics to the 75ST alloy 
previously used. ‘There was also a switch 
to steel bushed holes along the boom 
fitted bolts and the insertion of a 
linen based plastic “Formapax” 
between the boom and skin. Bolts were 


mandatory chromated oil 


using 
strip 


wiped in 
paint 

It was recognized that the fatigue life 
of the original boom was rather low 
But on the strength of fatigue tests cat 
ried out on a_ cracked 
verv low propagation rates: it 
was decided that replacement could pro 
ceed as part of a long term program 
his program had been in operation for 
over a vear and 10 aircraft had 
modified up to date. 

The grounding instruction from the 
Air Registration Board was based on the 

mdition of a boom returned to Vickers 
lhe cracking was much more 


boom, these 


] ] 
snowed 


been 


( 
last week 


| nounced 
fast enough to reach across the whole 


ind under test propagated 


boom 
All the replacement booms are readv, 
having been prepared as part of the orig 
Replacement time for 
cach boom is about four weeks 
Withdrawal of the 
ice is 


inal program 


urcratt trom sery 
not expected to have much effect 
owing to the slack 
British European Au 
wavs, which grounded 10 aircraft and 
Aer Lingus two, were both able to 
schedules. Air France, how 
ever, with 10 aircraft grounded, was 
reduced to half its scheduled runs 


SHORTLINES 


on airline schedules 


winter service 


maintain 





P Air France is conducting surveys for 
Polar route between Paris and 
lokvo with an intermediate stop at 
Anchorage, Alaska. The new route is 
the result of a recent bilateral agree- 
ment between France and Japan au 
thorizing the 7,324 nautical mile serv- 
ice. Lockheed 1649 Constellations are 
being used for the survey flights and 
will fly the route when service begins 


ifs new 
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First interior photos of full-scale mockup 
of Convair 880 turbojet transport show club 
folding 


tables (right) and two-abreast seating arrang< 


compartment (above), passengers 
ment in four-across first-class configuration 
Mockup is in San Diego, Calif. 


Club compartment is decorated with off 


(below). 
white shade on overhead sections; alternat« 
stripes of turquoise, dark blue and white 
stripes on end partitions. Seats have black 
and white harlequin-patterned fabric. Com 
partment seats ]2, takes up space equivalent 
to that occupied by 12 first-class seats. Air 
five-across 
Color 


made by 


lines can change to 
4 hr., Convain 


not vet 


seating m 


savs. selections have 


been customer airlines. 





Now flying, the ELECTRA is available for ‘off-the-shelf’ procurement by the military geryices. 


introducing the new America’s first commercial prop-jet transport, the all-new 


Lockheed Electra, is now in production for leading world 
airlines. 


E L e Cr RA Lockheed surveys of USAF training requirements formed 
the basis for Lockheed designs proposed for 2 trainer ver- 
sions of the Electra. The advanced Electra navigator trainer 

ca RO P-J ET and the electronic countermeasures trainer are both ideal 
for these highly specialized missions. Each combines new 


concepts of individualized student instruction, safety, per- 


formance flexibility and operational economy never before 
achieved in one airplane for Air Force training programs. 


LOCKHEED means leadership 


Lockheed Aircraft Corporation 
CALIFORNIA DIVISION 


Burbank, California 


NAVIGATOR TRAINER ELECTRONIC COUNTERMEASURES TRAINER 


Ramo RACK RADIO RACK 
FLIGHT ENGINEER | NAVIGATOR TOWET AND WASHROOM TYPICAL NAVIGATOR TRAINING STATION TECHANCIAR FUGHT ENGINEER | NAVIGATOR TOILET AND WASHROOM TYPICAL STUDENT STATIONS 
| : i : : h ' 


a a 


TECHNICIAN 


’ ~ ! 
RADIO OPERATOR | CQUIPMENT RACKS INSTRUCTOR SEATING LIFE RAFTS AND | Burret FQUIPMENT AND RADIO OPERATOR EQUIPMENT RACKS INSTRUCTOR SEATING LIFE RAFTS AND| «© CQUIPMENT AND «=. WORKBENCH 


MASTER RADAR STATION EMERGENCY TRANSMITTER SPARE PARTS RACK EMERGENCY TRANSMITTER SPARE PARTS RACK 








in April. Air France also has scheduled 
two special pilgrimages for the sick to 
Lourdes this year in cooperation with 
the Catholic Travel Office of Washing 
ton. The pilgrimages leave New York 


7— 


for Lourdes on April 23 and Sept. 2 


> Air Transportation Assn. reports U.S 
scheduled airlines last veat operated 
more intercity passenger-miles than the 
railroads for the first time. The associa 
tion’s figures—the first eight months 
actual, the last four estimated—show 
that the airlines accumulated over 25 
billion passenger-miles, the railroads 
about 22 billion, excluding commuta 
tion. 


> British European Airways reports a 
record net earning of $3,360,000 for 
the 1957 calendar vear. With three 
months to go until the end of the cur 
rent fiscal year, Lord Douglas of 
Kirtleside, BEA board chairman, pre- 
dicts a net profit of nearly $3 million. 


> Braniff Airways will begin service 
from the Southwest to Havana, Panama 
and other Latin American centers on 
Feb. 6, with Douglas DC-6 flights 
from Dallas to Houston, Havana, 
Panama, Lima, Peru, and Buenos Aires 
A secpnd service will depart Dallas on 
Wednesdavs for Houston and Rio de 
Janeiro. ‘The return flights will leave 
Buenos Aires on Sundays and Rio on 
Fridays. 


> Frontier Airlines reports several com 
pany records for the year ending Dec. 
31, 1957. The carrier says it carried 
212,500 passengers a total of 57,621,- 
000 passenger-miles, an increase of 
11% over 1956. It transported over 
742,000 ton-miles of air freight, 88,000 
ton-miles of air express and 214,500 
of mail, both air mail and first class 
mail, during 1957. 


> International Civil Aviation Organ- 
ization has admitted Tunisia as its 72nd 
member 


> North Central Airlines flew 680,930 
revenue passengers 100,744,479 reve 
nue passenger-miles during 1957, a gain 
over 1956 of 24% and 21% respec- 
tively. The carrier flew 364,478 ton- 
miles of air express, a 1% increase over 
1956, and 191,862 ton-miles of air 
mail, an 18% gain 


> Seattle-Tacoma International Airport 
handled a record 1,408,488 passengers 

both inbound and _ outbound—last 
year, a 10% increase over the 1956 
total. Air mail for 1957 was up 10% to 
20,721,216 Ib., but slight decreases 
were registered in air freight, down 


c 


5%; air express, down 5%, and first- 


class mail, down 2%. 
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AIRLINE OBSERVER 


> Watch for a move by Great Britain to open a direct commercial air route 
from England to Mexico. Britain’s Board of ‘Trade wants to expand tourist 
trafic between the two countries as part of a trade package that also involve 
the purchase of Mexican frozen natural gas, the sale of British oil equipment 
and aid to Mexico in the development of a merchant marine 


> Airways Modernization Board is negotiating with Aircraft Armaments, Inc 
for the development of an electronic air trafhe control simulator to conduct 
tests on design characteristics for data processing and display systems now 
being developed by the board. 


> Braniff Airways will farm out its turbojet overhaul work, but the carrier 
plans to do its own maintenance on turboprop engines and propellers. High 
cost of establishing jet overhaul facilities is discouraging smaller trunklin« 
from following the practice of overhauling their own engines. Braniff's 
overhaul functions will be taken over by Southwest Airmotive in Dalla 


> Soviet Russia and the U. S. last week agreed “in principle” on direct air 
service between New York and Moscow (AW Dec. 9, p. 38). The agreement 
came as part of an exchange agreement designed to improve mutual under- 
standing between the two countries. 


> Varig Airlines of Brazil will power its three Boeing 707 transports with 
Rolls-Royce Conway turbojet engines. Engine overhaul will be handled by 
Rolls-Rovce at maintenance facilities now being established in Brazil by the 
manufacturer. Varig chose the Rolls-Royce Avon turbojet engines for its two 
Caravelle transports on order. 


> De Havilland has launched a sales campaign for its Comet jet transports 
‘in Argentina, Australia, New Zealand, South Africa and Lebanon. The 
company is offering the transport with an early 1960 delivery date. 


© Amcrican Airlines is selling at least 30 Convair 240s to Dundel, Inc 
firm specializing in the leasing of aircraft. Ten of the 30 transports were 
sold last vear and another 10 will be delivered to Dundel in 1958. The firm 
has an option on an additional 10. 


> Civil Aeronautics Board’s Great Lakes-Southeast Case opened last week 
with 45 applicants and intervenors, including 14 airlines, scheduled to testify. 


> Hawker-Bristol has a sales and engineering team in the U. S. discussing 
the firm’s planned Bristol 200 with domestic airlines. The group will present 
to airline managements a detailed operating analysis showing performance 
of the aircraft on a wide variety of U. S. domestic routes. 


> Convair thus far has committed or spent $50 million on the development 
of its 880 turbojet transport, including more than $10 million in engineer- 
ing costs. The company also has established an orientation program for 
aitline personnel who do not require detailed technical knowledge but who 
must understand the broad aspects of the 880 program. 


> United Air Lines put four million man-hours into aircraft overhaul opera 
tions last year. The company overhauled 245 airframes during the vear and 
1,395 engines, including 1] engines for Japan Air Lines on a contract basis 


> Nine member airlines of the newly formed Assu. of Local and Territorial 
Carriers met in a recent industry conference with all five members of the 
Civil Aeronautics Board to discuss local service problems, including an 
adjustment of the present mail pay system as a means of providing a greater 
incentive for more efficient operations. Joseph P. Adams, ALTA general 
counsel, acted as spokesman for the group. 


P Six scheduled airlines serving Denver plan a “hospitality day” for Air 
Force Academy cadets. For the second consecutive year, pilots and super 
visory personnel of the airlines will invite cadets from the academy at 
Colorado Springs to spend Sunday in their homes 











MORE THAN HALF AN ACRE of 
computers in this laboratory 
provide answers at lightning 
speed for Pratt & Whitney 
Aircraft engineers. Included 
are four advanced IBM 704 
machines. Each has some 30 
satellite units. 


FEFFPEEE 


7? 











Engineers at Pratt & Whitney Aircraft have 
many matchless tools and facilities to call 
upon. One of them is the Computation Lab, 
the largest industrial installation of new elec- 
tronic data processing equipment in the 
United States. 


In an air-conditioned building at United 
Aircraft’s Research Department, four giant 
IBM 704 computers, and other data proc- 
essors, are now in full operation. They com- 
press years of engineering effort into hours. 
Each 704, for example, is capable of perform- 
ing about 2 million calculations a minute. 


With these advanced calculators, it is possi- 
ble accurately to predict performance of a 
complete engine through the whole range of 


COMPUTATION LAB 


..- A Matchless Tool to Advance the Engine Building Art 


operating conditions. Theoretical engines, too, 
can be tested mathematically, to provide 
knowledge practically unobtainable without 
computers. For more advanced problems, com- 
puters perhaps 100 times faster than the 704 
are being developed. 

Electronic computers had a major part in 
the design and development of Pratt & 
Whitney Aircraft’s widely used J-57, and 
the J-75, most powerful jet engine in volume 
production. The electronic marvels of the 
Computation Lab, and many other advanced 
engineering facilities, will be even more im- 
portant in future years in the design, develop- 
ment and production of the world’s best 
aircraft power plants . . . in whatever form 
they take. 


P&WA J-75, shown above, is the first engine to have guaranteed altitude operating performance. It 
owes much of its design superiority to the work of electronic computers. 


Pratt & Whitney Aircraft 


Division of United Aircraft Corporation, East Hartford, Connecticut 
CONNECTICUT OPERATIONS—East Hartford 
Major Branch Plants— Meriden, North Haven, Southington 


FLORIDA OPERATIONS—West Palm Beach 
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Weightlessness Crucial Spaceman Factor 


By Russell Hawkes 


APB, 


longed 


N. M.—Effect on 


weightlessness is the 


Holloman 
man of pit 
cmaining crucial 


pace flight pri 


unknown in manned 
ind definition of 
until it is better 


John P 
Com 


s PTAs, 
roles must wait 
efined, according to Col 
Stapp (AW. Jan. 13, p 27 
nander of USAI 
Laboratory her 


Phe Field I 


’ 
human factors 


CTCW 


Aero Medical Field 


research in 
Col. Stapp’s 
icceleration and 


iboratorv’s 
notably 
wn experiments with 
the balloon flights under space equiva 
lent onditions — bi Nlaj David G 
ind Capt. Joseph W. Kittinger, 
1 founda 
tion for projected manned space flights 
Col. Stapp credits Navy Capt. Albert 
with the classic work on long 


Sinons 


! 


Jr has done much to build 


R Behnke 
rm survival in a totally hostile environ 
Oddh studi 


was aimed at 


ent enough, Belnke’s 
problem in 
The USS 


subs. has 
than two 


solving the 
iwuclear-powered submarines 
first of the 


Nautilus, itomi 
mained submerged for mo 


savs her commander, there 


no limit to endurance sub- 


veeks and 
s virtuall 
merged 
Col Stapp Savs 
vhy men can't live as 


reason 


long in space as 


there is no 
thev can under water, if the absence of 
ravity can be ignored. Stapp savs that 
past and current zero gravity studies are 
compromised by the difficulty of dis 
effects. of 
weightlessness and those of the violent 
An hour of sustained 
veightlessness is needed to provide sig 


tinguishing between — the 


cntry maneuver 


nificant knowledge. 
Unmanned rocket explorations and 


the Project Man High 
of Kittinger and Ma 
Aug. 26, p 


radiation is unlikelv to 


lloon flights 
Simons (AW 
that 


33) indi primar 


cosmic prove 


injurious to human unless ex 


posure is over a period of thousands of 
hours 

( ol Stapp told 
reliability 
flight on a routine ba 
those for 
more precal is.and_ there 


is little or no power of override enabling 


AVIATION Weex that 
standards need 

higher 
than current a t because 


urvival is 


the crew to abort 


Three Objectives 
Stapp said USAF space flight 


ects have three objecti In 
priority, these are 

@ Proof that man can tolerate 
tions of 


longed weightlessness. It is 


pro}- 


ordet ot 


ill condi- 
orbital flight including pro 
needed for 
completion of manned satellite and hy 
ire already 
should 


tems and 


personic glide vehicles which 
on the 


be potent nuclear weapon 
| | 


drawing boards. ‘These 


reconnaissance platforms 
@ Development of a vehicle for all tvpes 
of interplanetary research. Military ap 
plications of output 


tently expectations of the 


research OTISIS- 
exceed the 
researchers. 
e To price war out of existence by mak 
ing reconnaissance and weapons so effec 
tive as to necessitate the use or arbitra 
tion 

Stapp credited Russia’s Sputnik flights 
with USAI 
searchers from money starved, creeping 
evolution to a 
tails of the 


not vet been 


iccelerating space 1 
revolutionary pace. De 
have 


Stapp 


accelerated program 


announced but 


























AvIATION Week that belate 
grasp of the military potenti il in Pal 
flight by the public in this country wil 


assured 


} 


possible in th 

technology of factors 
Stapp called the launching 

Il an engineering acc 

the first that as 

biological experiment it could be 1 


make good progress 
human 
rt Sputn 
ompt hment of 
order but said 


garded as only 35 successful sing 


the dog 
tioned 


was not recovered Le 
that we t 
in our first launches 
lack of 
in dealing with the problem 
flight 

He said that no manned 
ittempted 


must exp l 
failures 


subjects because of 


should be until 
proved ourselves able to recover 
mental consistently 


animals alive 


Crew Usefulness 


Dr. Simons, as head of the Space 
Branch of the Field Lab, 
especially concerned with the problem 
of maximizing the usefulness of the 
crew of a satellite or space rocket. He 
told Aviation Week. that 
measures of aptitude and performance 
for the of deter 
mining the capability of scientists and 
illed the 
development of a more refined one a 
prerequisite to getting the 
of the as their missions will ¢ 
mand nothing less. 

Seeking a name for the new 
ure, Simons decided on “Creativity 
Index.”” He said it- must describe cre 
tive imagination as initiative 
circumstances and in 
Intelligence 


1) 
Biology 


} ft 
wresel 
pr cl 


are too crude purpose 


crew members in space. He 


most out 
] 


( 
I 


crew, 
micas 
well as 


under 
quantitative 


specific 
terms. ‘The 




































































weightlessness. Here, a shock wave forms over the top of a windblast helmet being tested at a speed of Mach 1.9. Stagnation temperature 


was 498F. 


50 


I'he white enamel on the Fiberglas face protector used in the testing was scarred and eroded, but helmet remained intact. 
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ers undoubtedlh 


Juotient and aptitudes of spacc 
must be high, but 
tell nothing about th« 
circum on individual 
the abilitv to 


change a 


, 
nese mcasu4©res 


fect of 


rrormance o1 


tances 
SCIZC in 
research pro 
ram or military mission profile on th« 
gth of “on-the-spot” insight. ‘The 
tresses upon the thinker will be high 
nd possibly extreme if the unknown 
ctor of weightlessness turns out to be 
Isolation limits the amount 
help he can expect from Earth 

Ihe Creativity Index would 
1 unvarving measure of potential per 


ren 


iportant 
not be 


rmance since its main purpose 1s to 


rdstick in determining 


\« 1S l \ 


ration in performance due to out 
de influences. In a qualitative and 
ibjective wav, Simons was able to 


changes in his own performancc 

during his 32 hr. aloft in Man 
ligh I] which can be attributed to the 
telephone 


oth-sized capsule 100,000 ft. up 


nigue environment of a 


Creativity Index would provide a 

ins of weighing the results of high 

Ititude chamber runs and other labora 
tests to make them more represen 

tive of actual flight conditions. It 
uld also be useful in designing equip 

ent and plotting mission profiles so 
it the scientist or soldier will arrive 

t the critical point of the flight in 
ndition to put out the best possibl 


tort 


pace Flight Study 


the Man High flights were con 
ed specifically as space flight stud) 
ttinger went to an altitude of 96,000 
in the first flight and Simons went 
102,000 ft At that altitude, onh 

f the atmospheric mass remained 


tween 


Simons 
Ihe series of 


} 
an sp ICC 


balloon flights is in 


d to check human reaction to al 
tensions and stresses of space flight 
the exception of weightlessnes 


include stresses such as fatiguc 


me temperatures and discomfort 
thers stemming from the subject 
wledge that he is isolated in a com 
tely hostile world and dependent on 
hiner und him for his su 
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" Design of the closed circuit 
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urvivable atmosphere in_ thé 
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forced project scientists to d 
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create an open circuit 
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} le than 5 of the air inhale 

( I th D \ ind th« rest | 


stored in 


would 


have to be 
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MAN HIGH II balloon is inflated (above) prior to Maj. David G. Simons’ 32-hr. flight 
Patterns of 


value to 






light and 





Conditions approximated space except for the presence of gravity 
100.000 ft 





clouds (below) as seen by Simons from could have meteorologists and 





geophysicists. 
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Thor guidance system keeps its bearings 
on New Departure Precision Ball Bearings! 


The “AChiever”— inertial guidance system proved 
in recent flight tests of the Air Force’s Thor long- 
range ballistic missile—delivers remarkably 
accurate performance. 


Crushing acceleration ... blast furnace heat... 
the near-absolute cold of outer space are missile 
flight conditions that test any guidance system to 
the limit. That is why the AChiever uses New 
Departure ultra-precise ball bearings. 


lb) 


DIVISION OF GENERAL/SMOTORS, 


YA 


The success of such a system depends on the most 
exacting accuracy in every part. Tolerances often 
must be measured in millionths of an inch, as is the 
case with the New Departure ball bearings on 
which the AChiever’s precision gyros turn. 

New Departure is proud to have measured up to 
the challenge, and is ready for volume production 
of some of the most precisely ground ball bearings 
yet produced . . . now in use in the guidance systems 
of guided missiles for the Army, Navy and Air Force. 


-_ = 


FORWARD FR 


ez 


mM FIFTY 


EPARTURE 


BRISTOL, CONN. 


NOTHING ROLLS L/KE A BALL 








cm capabl ot 


reclaiming 
mM exh iled 


ul lo avoid a weight 
nd size problem of this order, 
encration technique was 
bh 


OXV EC 


i in be absorbed 


Disadvantage 


| 7 PRECISE 
a 1 irritating dust that can mal gh 
chosen with uncontrollably for hour 
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Wallace O. Leonard, Inc., 


pneumatic regulators 


balanced metering valve. // 


sizes and weights 
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substantial reductions 


superiority 


your inquiry ¥ is invited 
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Regulus | Makes 18th Landing 


Making its 18th roundtnp flight, a Regulus I passes landing controller (top) 
approach, 


on its final 
Officer in bottom photo gave countdown at launching site in control room 
beneath launching pad 


Ihe missile was launched from NAS Pt. Mugu and landed at 
San Nicolas Island 
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COMPONENT, PRICELESS, AIR FORCE...an Air Force pilot is 
an investment in time and money which must be protected. He is an 
irreplaceable link in the chain of defense upon which our nation’s 
security rests. But to the United States Air Force a pilot is more 
than a set of dog tags. He’s your wing man... your buddy in the 
next bunk...a priceless member of your team. He deserves, and 
gets, all the protection the United States Air Force can provide. 
One new way will be with Kaman H-43 crash rescue helicopters... 
on the alert anytime... anywhere. 


KAMAN AIRCRAFT CORPORATION 


BLOOMFIELD, CONNECTICUT 





Long a prime military contractor, 
Kaman is also a leading subcontractor 
to outstanding aircraft and missiles 
producers. Experience in processing 
and fabrication of magnesium and 
aluminum coupled with complete 
manufacturing and assembly facilities 
of over 500,000 square feet enable 
us to produce the most complicated 
housings and other assemblies for 
airborne electronic equipment to the 
most precise tolerances. 

May we send you our 16 page 
illustrated brochure of equipment 
and facilities? 


| 
| 


THE KAMAN AIRCRAFT CORPORATION 
SUBCONTRACT DIVISION 
BLOOMFIELD 6, CONNECTICUT i 
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Students Practice at Missile 


Students at Army Ordnance Guided Missile School at Huntsville, 


and reassembly of Nike-Ajax missiles in laboratory 


School 


Ala 


practice 


teardown 
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VIBRATION * SHOCK 
AND COOLING 





MODEL 1322 FOR REDSTONE AND JUPITER MISSILES 
developed and produced in quantity for Redstone 
Arsenal and Chrysler Corporation. 





ROBINSON CONTROL IS RELIABILITY CONTROL 


GUIDED MISSILE RELIABILITY 


PROTECTION OF FUEL CONTROL 
EQUIPMENT from destructive vibra- 





tion and shock in high temperature 


propulsion section of IRBM missiles. 


ENGINEERED MOUNTING SYSTEM 
MODEL 1322: 

Robinson Model 1322 is a center-of-gravity 
all-metal mounting. Providing consistent per- 
formance regardiess of high or low tempera- 
ture extremes, this design incorporates highly 
damped Met-L-Fiex resilient elements. All- 
attitude, multi-directional protection is assured. 


SPECIAL FEATURES: 


1. Ventilation screens at top and bottom of 
mounting enclosure allow the flow of cooling 
air, thereby extending the range of environ- 
mental protection. 





2. Versatile mounting design facilitates adap- 
tation to a wide range of components of varying 
dimensions. 


PERFORMANCE : 

Model 1322 protects against the rugged en- 
vironment in the propulsion section of large 
rocket-type missiles. Vibration, shock and ac- 
celeration forces are controlied by the mount- 
ing system through a careful combination of 
spring rate and damping design characteristics. 
Natural frequency of model shown is 16 c.p.s. 
for an impressed excursion of .OGO ins. and 
equipment weight of 8 Ibs. 


RESULT: 
Adequate protection provided and reliability 
accomplished for vital elements of fuel control 
equipment through a light-weight standardized 
mounting system design. (Approximately six (6) 
systems installed in each Jupiter missile.) 


ROBINSON 


SAF Wale, mal, | om 
Teterboro, New Jersey 


West Coast Engineering Office, Santa Monica, California 
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Scientists Simulate 
Re-Entry Conditions 


Philadelphia—U sing gas-st 


icentist 


it General 


ind Ordna 
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COMPLETE LINE OF REFUELING 
EQUIPMENT FOR... 


OVERWING REFUELING 


No. 9162 high capacity nozzle features 
easy opening, soft closing, minimum 
shock, during refueling operations. Also 
No. 8385 Non-Drip oil nozzle for deliver- 
ing lube oil. Features sure shut-off, non- 
drip valve in end of tube 


UNDERWING REFUELING 


No. 4092 valve is easily connected to air- 
craft fueling adapters. Makes a positive, 
leakproof connection. Basic mechanism 
designed to deliver 600 g.p.m. at pressure 
drop of 8 PSI through valve and adapter 
Several different models available 


HYDRANT SYSTEMS 
No. 13200 Emergency Shut-off valve can 
be remotely controlled. Adapter poppet 
valve and emergency shut-off valve work 
independently of each other, 

Also No. 4096 series standard hydrant 
adapters; No. 4093 series hydrant coupling 
valves. 
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Overwing 
Nozzle 
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No. 13200 
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Please send complete information on Buckeye aviation refueling equ 


BUCKEYE IRON & BRASS WORKS 
DEPT. AW, BOX 883, DAYTON 1, OHIO 


Name 


Title- 


Company—____ 


Address___ 


City 
State 
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INERTIAL GUIDANCE 
SYSTEMS IN 
PRODUCTION 


INERTIAL PLATFORM 
Lightweight and compact, Kearfott 
four gimbal inertial platforms are 
characterized by rapid warm-up 
and alignment. Suitable for manned 
aircraft or missile applications 


COMPUTER-AMPLIFIER 
For analog or digital data process- 
ing. Available with fully transistor- 
ized amplifier modules 


PANEL 
Display and control panel for pilot 
reference or ground support equip- 
ment 
Other Kearfott systems feature 18 
pound, all attitude platforms with 2 
minute warm-up time. Examples of 
compass systems are conventional 
or roll stabilized directional gyros 
and all attitude platforms with 0.25 
hour maximum drift rates 
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KEARFOTT COMPANY, INC. 


LITTLE FALLS, N. J 


Sales and Engineering Offices: 1378 Main Avenve, 
Clifton, N. J. Midwest Office: 23 W. Colendor Ave., 
La Grange, Illinois. South Central Office: 6211 Denton 
Drive, Dallas, Texas. West Coast Office: 253 N. Vinedo 
Avenue, Pasodena, California 
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Wind Tunnel Creates 

. ‘’ 
High Speeds. Heat 

\ wind tunnel designed to develop 
urspeeds of 15,000 mph. and tempcera- 
tures of 18,000F is now under con- 
struction at Lockheed’s Missile Systems 
Division, Palo Alto, Calif 

Known as a “hotshot” tunnel be- 
cause of the extreme speeds and tem- 
peratures, it will be used to test nose 
ones for the Navy's fleet ballistic mis- 
sile Polaris 
for testing in carly spring, making it 
the third tunnel of this tvpe in the 
tree world 

USAF Research and Development 
Command has two similar tunnels at 
lullahoma, 


It is expected to be ready 


its cngineermg center at 
lenn 

Ihe tunnel is 44 ft. long, 6 ft. high 
nd has a diameter of two feet : 

Power for the air blast is generated 
by a 20 million kw. electric charge 
which explodes compressed air in a 
mall arc chamber at one end of the 
tunnel 

(he superheated air erupts through 

diaphragm and rushes down the 
cuum section containing the test mis 
ile creating heat and blast conditions 
imilar to those encountered in the 
hvpersonic flight regime 

Ihe exploded gas requires only on 
thousandth of a second to travel th 
length of the tubc 

liring time is limited to one twenty 
fifth of a second to prevent the tunnel 
from melting under the 18,000F tem 
perature 


The electric arc, generated by 


ondenser units, creates pressure of 
000 psi. to provide the motive force 
of superheated ait 
Test missiles will be instrumented 
nd high-speed electronic cameras will 
be used to photograph wind tunnel 


xperiments 





Marquardt Revamps 
Air-Space Group 

Marquardt Aircraft Co., Van Nuys, 
Calif., has named the company’s air and 
space flight activities “ASTRO”—for Air- 
Space Travel Research Organization. 
John A. Drake will be director of the 
former long range planning and research 
division. 

Research programs in the propulsion 
and accessories fields covering systems 
ranging from low-level atmospheric per- 
formance through space operations are 
being conducted. Particular emphasis will 
be given to combining optimum elements 
of various power systems to describe en 
gines capable of propulsion from the sur- 
face of the Earth to outer space, Presi- 
dent Roy E. Marquardt said. 
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A Binks Model 7 spray gun is used to apply hot-process enamel! 
to wing sections for four-place Beechcraft Bonanzas 
Location: Beechcraft Aircraft Corporation’s Wichita, Kansas, plant 


Binks spray guns provide 
wings” for finishing schedules 


Fast application of mirror- 
smooth, tough-yet-flexible fin- 
ishes to wing sections is a job 
tailor-made for Binks spray guns. 
Their excellent balance, regard- 
less of spraying position, and al- 
most effortless triggering action 
reduce operator fatigue and boost 
painting production. Fully ad- 
justable needle valve compen- 
sates for wear, a common cause 
of faulty spray patterns, spoiled 
finishes and work stoppages. 


A complete spray equipment line. 

Since man first began to take fly- 
ing seriously, Binks has been pro- 
ducing an ever expanding line of 
spray finishing equipment to help 
add both beauty and durability 
to his machines. Today there are 


over 1100 standard spray finish- 
ing products, both manual and 
automatic, in the Binks line 
Equally important is Binks na 
tionwide service which puts you 
never more than a phone cal! 
away from on-the-spot repair and 
engineering help 

Engineering assistance available 
Binks engineers know aircraft 
and the problems in finishing 
both component parts and fin 
ished assemblies. See for yourself 
how the combination of Binks 
equipment, service and “know- 
how’’ can help you get better 
quality finishing at less cost. Call 
your nearest Binks Branch office 
or, if you prefer, write direct to 
the address below. 


Ask about our spray painting school 
Open to all...NO TUITION...covers all phases. 


LI AAL ALLA mes 


AiR Nw 
COMPRESSOR SERVICE 





SPRAY FA/N/I/NG 


Binks Manufacturing Company 


3116-30 Carroll Ave. West, Chicago 12, Ill. 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES © SEE YOUR CLASSIFIED Css) DIRECTORY 
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HAVE 9,000 BRAINS, WILL TRAVEL 


InertialGuidance—Honey- 
well gyros, accelerometers 
and computers that send a 
missile home by “‘remember- 
ing’ where it started, where 
it is, where it wants to go. 


Test Instrumentation— 
Honeywell console test 
systems run complete check- 
outs on missiles before fir- 
ing, saving time and money 
by finding failures before 
launching. 


Honeywell puts 9,000 brain hours per hour to work 


on new weapons systems for our protection... 


you should know about them... 


here they are: 


Engine, fuel and flight in- 
strumentation— Honeywell 
designs easy-to-read indi- 
vidual instruments and in- 
tegrated cockpit displays 
for high Mach aircraft. 


Bombing Systems—Honey- 
well digital computers im- 
prove bombing reliability, 
versatility and accuracy in 
low altitude systems and 
advanced systems for all- 
altitude bombing. 


For information on the design of u eapons systems or components 


for any type o 


missile, rocket or aircraft—call or write 


Minneapolis-Honeywell, Military Products Group, 2600 
Ridgway Road, Minneapolis 13, Minnesota. 


Reference Systems—}3-axis 
Honeywell reference sys- 
tems for vertical and direc- 
tion reference for flight, fire 
and missile control systems, 


navigation and bombing. 


Arming and Fuzing— 
Honeywell advances in 
infrared sensing devices 
and pressure sensitive sSys- 
tems allow precise detona- 
tion of high altitude mis- 
siles or underwater mines. 
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PERHAPSITRON, doughnut-shaped plasma tube used for con- 
trolled thermonuclear power research at Los Alamos Atomic Labo 
ratory, has produced up to million neutrons per discharge fo 
intervals of about two microseconds. Neutrons are an indication 
of thermonuclear fusion but can also be produced by other 


ks 


COLUMBUS II, another Los Alamos machine which uses a straight 
tube, has reportedly achieved three to five million degree tempera- 
ture of its deuterium (heavy hydrogen) plasma and 10 to 100 mil 
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means and it is dificult to determine their source, Atomic Energy 


Commission has cautioned. Tests indicate an effective plasma 


temperature of about six million 


degrees Centigrade. This is 
small, but encouraging, fraction of the 100 to 400 million degrees 


estimated to be necessary for thermonuclear power 


generation. 


U. S., British Scientists Stress Research in 


if, 


{ ‘ 
—— aad 
lion neutrons. Large capacitors around periphery shoot one-million 


ampere pulse through plasma, setting up magnetic field which 
pinches plasma, producing high temperature collisions and fusion. 
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GLASS doughnut-shaped tube, filled with deuterium forms heart of Per- 
hapsitron. Copper enclosure for tube is employed to develop one of several 
magnetic fields used to constrain hot plasma and prevent if from coming in 
contact with container walls with consequent loss of plasma temperature, SPLIT-SECOND switching of hundreds of thousands of 
loss of active neutrons, and creation of “false neutrons.’ amperes current at thousands of volts is one of the 


biggest problems in producing controlled fusion power, 


Atomic Energy Commission says Technique now 


Ther monuclear Power Tests Sale Someta Coaebch age weer ohm 


COLUMBUS S-4 plasma tube (center) is larger 
than one used in Columbus II, has produced 
lower temperature (3 million deg.) and fewer 
neutrons (10,000), but has shown that field pro- 
duced by plasma current is highly reproducible. 
Particle energies of 300 electron-volts have been 
ichieved with voltage under 20 kv. 
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is shown above. 


« a + Bist 
NEW MACHINE of undisclosed type now is under construction at Los Alamos. AEC 
says it is spending 30 times more for thermonuclear power research this year than 
in 1953 at Los Alamos, University of California Radiation Laboratory, Princeton’s 
Forrestal Research Center, AEC’s Oak Ridge National Laboratory and New York 
University’s Institute of Mathematical Science. Major General Bernard A. Schriever 
recently said thermonuclear rocket is farther away than others, but stressed pushing 


4 


the program (AW Jan. 27, p. 35). Comparable British efforts are shown on p. 64 
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BRITAIN’S ZETA (Zero Energy Thermonuclear Assembly), at Harwell Atomic Energy Research Establishment, has achieved temperatures 
of 2 to 5 million degrees and kept hot plasma isolated from container walls for extended period of 2 to 5 milliseconds. British are optimis 
tic that plasma isolation times can be increased. Question of whether neutrons are produced by thermonuclear reactions has not yet been 
definitely established but correlation between plasma current and neutron production suggests fusion. 
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RING-SHAPED plasma chamber for ZETA is about 10 ft. dia., uses WORKING model shows primary winding of transformer (below) 
3 ft. diameter tube—far larger than U.S. machines. Pulse currents which induces high-current pulse in gas-filled glass tube whose 
of 200,000 amp. have produced up to 3 million neutrons, plasma forms short-circuited secondary winding. 
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Excellence in 


Electronics 


RELIABILITY POSES FOR ITS PICTURE 


At Raytheon, hundreds of subminiature tubes are checked each day by an auto 
matic X-ray process. Microscopic welds and spacing of elements are scrutinized 
to help assure reliable operation even under the most critical conditions 


This is only one example of the rigorous inspection 
and testing techniques that have earned for 
Raytheon components and systems a reputation 
for the utmost in reliability. 


RAYTHEON MANUFACTURING COMPANY, WALTHAM 54, MASS. 





Tactair 9801 Selector Valve, a 
noid-operated pneumatic contr 
rapid, dependable operation of a criti 
release system, 


Memo: to missile men looking for dependable components 


Split-second operation, high flow capacity and low 


leakage are important requirements for pneumatic and 
hydraulic valves used in rocket and missile 

ontrol systems. In addition, these components must 
be compact and light weight and provide 

itmost dependability 

Case in point: this 4-way, solenoid-operated, 

pne umatic selector valve for a ro ket release 
mechanism. To assure its rapid, dependable operation 
over a wide range of operating pressures, we combined 
a number of tried and proved design principles used 
individually in other models. And to minimize weight, 
we made the valve a pilot-operated unit 


Result: an uncommonly wide pressure range ol 500 
to 3,000 psi at altitudes from sea level to 70,000 feet, 
Extremely high flow capacity for a valve this size 
actual flow factor of .2 Qu. Low leakage—3 cc per mins 
of free air. Rapid operation 05 sec. max. (energized). 
And with this, a weight of only 1.9 Ibs 


Reminder: on standard or special components, we 
welcome the opportunity to assist you with your next 
precision valve problem. Every job we do is done 

on a personalized basis. It has been that way for 16 
years. Tactair Valve Division, Aircraft Products 
Company, Bridgeport, Pa. BRoadway 5-1000. 


® 
CONTROL, SELECT, BRAKE, RESTRICT, CHECK... with TAC TAI R 





ENGINEER raises aircraft fuel pump motor 
into Westinghouse test tank. 


Fuel Pump Motors 
’ ry. 
Submerged for Test 

\t its aircraft equipment department 
n Lima, Ohio, Westinghouse Electric 
Corp. has set up a test facility to evalu 


ite the perf aircraft fuel 
while submerged in high 


rmance of 
pump motors 
tane fue 
Heart of the facility is the two-cham- 
er test tanks. During a test, the fuel 
pump motor is mounted in the top 
which is then flooded with 
of high octane fuel. The bot- 
remains dry. An access 


chamber 
165 gal 
tom chamber 
hatch in the lower chamber enables en 


gineers to make the necessary powe! 


nd thermocouple connections to the 
face of the pump motor 

Coils in the top chamber can heat or 
cool the fuel both 


hambers can be evacuated to pressures 


is required, and 


rresponding to an altitude of 65,000 
The high octane fuel in the 
circulated by a pump at 
while valves in 


upper 
h imber 1S 


ites up to 2 
control the load 


) gpm., 
the piping on the test 


oror 
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Canadair CL-44 Uses 
ry > T . 
lurbine Power Unit 

Auxiliary power units for the Cana- 
lair CL-44 transport will be supplied 
by the Engine Division of Blackburn 
ind General Aircraft Ltd., of England, 
the British firm said recently. 

Order is for Artouste 510 gas turbine 
which shaft 
power in addition to compressed ait 
bleed, the former driving an alternator 
ind the latter being emploved for start 
ing the main engines and air condition 


cngines provide horse 


ing 
Unit can be installed in a self 
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a two-stage 


contained power pod 74 in. lang by 24 
in. in dia 

lurbine has a 
sided centrifugal compressor and an 
annular combustion chamber. There is 
axial flow turbine, and the 
direct drive is taken off via helical 
reduction gears. Unit develops 50 s 
while supplying compressed au 
rate of 125 Ib. per min. at a pre 
ratio of 3.7:1 


single-stage, single- 


Boeing's 707-720 
Is for “Me dium Hauls 


Seattle—W orku fr 
7-12 ss este ne! 
modified stru 


range operating envelo] 


| 
the modification 
formance (12 
and lighter weight 


Whitney Aircraft 
its 720 mediun 
Airplane has sam 
basic 707-120 with the 
128.8 ft.) of the two off 
20 series. Wing area, 2 
the same for both plan 
Wing and fuselage stru 
has been shaved with th 
fuel weight, so that hig! 


gross takeoff weight 


707-1 


TRANSDUCERS 


for 
ABSOLUTE, DIFFERENTIAL 
or GAGE PRESSURES 


Outputs linear with pressure, 
pressure altitude 
and air speed. 


For Recording, Control and 
Indicating in Industry. 


Write for complete 


technical information 


COLVIN LABORATORIES, INC. 
364 Glenwood Avenue, East Orange, N. J 
35 N. Arroyo Parkway, Pasadena}, Colif 


Electro-mechanical 
instrumentation for aircraft, 
missiles, and industry 


: ; Aviation Rendezvous 


Dallas Airmotive’s Island Service 
Division, located on the Municipal Air- 
port in Galveston, Texas, is the ideal 
service organization for all airplanes 
Americas. The 


is especially 


operated in the Island 


Service Division ideally 
situated for 
tive, business and private aircraft ir 


the Gulf Coast area 


those who operate execu 


At the Island Service Division 
Dallas Airmotive provides 


tion for all types of 


modifica 
aircraft; custom 
luxury interiors; aircraft painting; 
radio-electronics-navigation sales and 
service; over 


installation; transient 


‘ 


haul for 


aircraft; sto 


fixed and rotary wing 
rage; accessory sales 


installation and overhaul 


In Dallas, Dallas Airmotive will 
continue to provide the finest in engine 
overhaul facilities and services. 


Centrally located all aviation 


services from same Reliable company 


Island 
Seorwwice 
Dz oF 


GALVESTON, TEXAS 


6114 FOREST PARK ROAD 
FLserwoop 1-3771 « DALLAS, TEXAS 


New York Office 

1219 Marine Terminal Bidg 
. La Guardia Station 
Piushing 7 


Washingion ’ 
Woodward 

733 135th Street, N. 
Washingtoa, D.C. 
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“Cord Decca—The Visual Area-Coverage Navigation System 


accurate for safer air traffic control 


BENDIX-DECCA IS VISUAL... . The exclusive Bendix-Decca approximately 250,000 square miles from ground level to all 
Flight Plotter continuously shows the aircraft position on an altitudes. Shadows or reflections do not interfere with the 
automatic chart — with pinpoint precision. This visual display accuracy of the system. 

in the cockpit — which can be duplicated on the ground — 
provides accurate aircraft location and track for efficient air 
traffic control over an area or along airways and especially at 


BENDIX-DECCA IS READY FOR IMMEDIATE INSTALLATION. 
.. New chains have been installed by Bendix* within the past 


terminals six months and additional coverage can be provided at once. 


BENDIX-DECCA IS THE HYPERBOLIC, LOW FREQUENCY, Originally developed in California, this navigation system is 
ALL-WEATHER SYSTEM... . Each chain covers an area of the most thoroughly proven in the world today. 


PACIFIC DIVISION 


“Bendix Aviation Corporation 


Rr eee ¥ »OD, CALE 





Canadian Distributors: Computing Devices of Canada, Ottawa 4, Ontario 





F-100D Picks Up Target 


larget pickup is made as North American F-100D fighter hooks tow cable of Dart high- 
speed gunnery target. Hook device enables Air Force to use supersonic aircraft for target 
towing. The boom, developed by North American Aviation, is 10 ft. long and is made of 


- 


2 in. diameter chrome molybdenum alloy steel. It is fastened to an inspection door on 


the underside of the aircraft about one-third of the way forward of the tail. Hook can be 


cycled in flight and is easily removed from aircraft. 


202,000 Ib. Normal takeoff gross weight 
is 185,000 Ib. 

Seating capacity ranges from 110 in 
first-class configuration to 149 for all 
tourist interior. 

Svstems of the aircraft remain sub 
stantially the same as those of the 707- 
120 (AW Jan. 20, p. 48), except that 
large wing center section fucl tank has 
been eliminated, although it appat 
ently can be incorporated, and _ this 
would make up the difference between 
the normal gross weight of 185,000 Ib 
ind the maximum gross weight possible 
of 202.000 Ib. 

Flight controls, hydraulics, remain 
the same, while electrical system is built 
ibout three 30 kva. generators, air con 


ditioning uses only two air cycle (boot 
strap system) compressors 

Gains in weight and engine perform- 
mece have lowered plane’s landing and 
takeoff distances according to Civil 
Aeronautics Administration standards; 
at the normal gross weight it can op 
erate within majority of airports served 
by any airline 

Equivalent improvement is still avail 
ible in the 202,000 Ib. gross weight 
configuration 

Landing gear is lighter than that of 
707-120. 

[he 720 performance is billed as 
1 top speed of more than 600 mph., 
maximum payload of 33,000 Ib. over 
1 2,600 mi. range, and economic opera 





French to Seek 


at the French 


on order. 





Paris—French Air Ministry shortly will attempt capture of world altitude record 
using a Sud-Aviation Trident 2 interceptor. 

Decision was made after Trident 2 recently reportedly climbed about 72,182 ft. 
Air Force Test Center at Istres. 
70,300 ft. was set last August by English Electric Canberra. 

Recent French altitude test was carried out with Trident 2-04, first Trident inter- 
ceptor to be equipped with Turbomeca Gabizo turbojets. In addition to these wing- 
tip jets, the French interceptor is also powered by a 
installed in the tail. Later versions of the Trident will have the same mixed propul- 
sion system but the Gabizos will have afterburners. Ten preproduction Tridents are 


Also, at Istres recently, a Dassault Etendard 4 fighter powered by a Snecma Atar 
lurbojet claimed a new speed record over a 620 mi. course. Etendard speed, which 
is being filed with Federation Aeronautique Internationale, hit about 634 mph. 
Record flight was made out of Istres test center. Previous record for 620 mi. course 
was set last September by a Russian jetliner Tu-104—603 mph. 


Altitude Record 


Present world altitude record of 


two-chamber rocket unit 
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All business is specialized 
...and nothing specializes 


on your business like your 
business paper 


This profit-wise peddler looks for 
the wettest crowds. His business is 
specialized. Like yours 

And like your business, this bus- 
iness paper of yours specializes, too 
It packs into one place the current 
facts you want. It scouts out, sorts 
out, reports and interprets the specific 
news and information you need to 
keep posted and keep ahead in your 
field. Cover to cover, editorials and 
ads, it concentrates on bringing you 
specialized — can't get anywhere 
else. Read it thoroughly and put 
it to work. 


This business paper in your 
hand has a plus for you, 
because it's a member of 
the Associated Business 
Publications. It's a paid cir- 
culation paper that must 
earn its readership by its 
quality And it’s one of 
a leadership group of busi- 
ness papers that work to- 
gether to add new values, 
new usefulness, new ways 
to make the time you give 
to your business paper stil) 
more profitable ume. 
@ereveeo eae ee ees 


A copy of this quick-reading, 8-page 
booklet is yours for the asking. It con- 
tains many facts on the benefits de- 
rived from your business paper and 
tips on how to read more profitably. 
Write for the “WHY and HOW book- 
let.” Room 2710. 


McGRAW-HILL PUBLISHING COMPANY 
330 W. 42nd St., New York 36, N. Y. 


One of 0 series of ads prepared by @ 
Wek ASSOCIATED BUSINESS PUBLICATIONS 





TORQUE 


applied by the inch ounce 


Available in 

these Torque Ranges 
MODEL CAPACITY 
F80-I-G 0- 80 inch grams 
F8-1-O 0- 8 inch ounces 
F16-1-O - 16 inch ounces 
F32-1-O O0- 32 inch ounces 
F80-I-O 0- 80 inch ounces 
F160-1-O 0-160 inch ounces 


Inch pound models and larger 
foot pound ranges also available 





sent on request 


Pa.|/SturTevanT /co. 


ADDISON [QUALITY/ ILLINOIS 


East Germans Build Soviet II-14s 


I'wo Ilyushin Il-14P piston transports being built under Soviet license in East Germany 
are shown at Industriewerk, Dsesden-Klotsche, factory. Basic design carries crew of five 


and 18 passengers. Increase in payload has been obtained by using lightweight materials 


tions on ranges as short as 150 mi present production of KDA-] Nav 


Boeing figures place the 720 break md QO-1A Air Force versions in final 


ackar even load at approximately 55 pas issembly at Rvan’s new Torrance 
. sengers, no cargo aboard on a 500 Calif., plant. Parts are fabricated at th 
nautical mi. stage, witl first class main plant in San Diego. Drone oy 
pace-limited airplane, at the normal — crates up to 50,000 ft., flight duration 

s weight of 185,000 Il ir Trans over an hour 

ssn. formula o1 ( ind in 
osts was used, giving a 6.75 Piasecki, Breguet Sign 
revenue per nger-nautical 5 mS 

uel reserve for 14 hr. holding Exchange Agreement 
llowed 


. about designing and Piasecki Aircraft Corp. and Atelic 
Aviation Louis Breguet f Pari 


building test equip- Navy Signs Contract l’rance, will exchange technical inform 
_ 


ment to your specifi- For KD A.- | Firebees tion under an agreement signec 
; : P : Frank Piasecki, president of the Ameri 
cations. 26 years’ ex- Navv has awarded Rvan Acronautical can firm, and Henri Ziegler, director 


: Co. an $8 million contt for produc general of the French compan 
perience. tion of 600 mph idvane nodel The agreement which is tentativel 
eee KDA-4 Firebee drone, th ompan et for a 20 vr. duration, includes shar 
For brochure write: said. Contract includes $1.75 million ing specific aircraft designs, productior 
extends Firebe« techniques, and research, engineering 


worth of spares and 
Contract also cor 


PACKARD MANUFACTURING CORPORATION production into the latter part of 1959 ind testing facilities 
INDIANAPOLIS 2, INDIANA lhe new order will be phased in with ers cross licensing of patents, manufa 
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Ba recipi 


sin the U.S. and Europe 
reported to be interested 5% 

Breguet SUOL/V TOL designs Machinist | 

on of the Breguet 941 STOL transport Snider, who hea 


AW Jun I | )) is known to b ommittec, 


n night Stage in brance 


benefit 


veen the tw 
] 2. 
immediately, and B 


ow in the U.S. for 


Lockheed. Machinists 
Sparring on Contract 
Burbank—Lockheed Aircraft Cor 


( ilifor lla vision ind Lodg« 727 
ternatio sn. of Machinists, are 
contract to re 
ich CXpires Nar 
16,000 emploves are repres« 
the bargaining units 
inagement, in a s 
vent issued by Burt Monesmith, Lock 
heed vice president 
f California Division, savs umon con 
tract demands would total 80 cents pet 
j 


ind gencral managet 


North American to Sell 
. , » 
Australians F-86 Parts 
yur increase in wage hikes, fringe North American Aviation | Angel 
menents besides other cost items in I 
ving additional sums which we can \ircraft Corp. of Australia wi ¢ 
begin to estimate accu 000 worth of b-S¢ par 
Commonwealth Ai 
tud f union demands is in tract to build Ave 
he fact that if thev wer Sabres for the Au 


they would increas« ot Defense 


Helicopter Offloads Lightplane 


Sikorsky HUS-1 general purpose helicopter lifts Cessna OE-1 observation aircraft from 
the flight deck of the U.S.S. Lake Champlain and prepares to carry it ashore. Operation 
was part of Marine Corps amphibious training exercises. 
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Division will upph Commonwealth 


THERE’S NO 
SUBSTITUTE FOR 
DEPENDABILITY.... 


DARNELL 


B> CASTERS AND WHEELS ~@ 


Save You Money 


RUBBER TREADS ... a wide choice of 
treads suited to all types of floors, includ- 
ing Darnelloprene oil, water and chemical- 
resistant treads, 


RUST-PROOFED by zinc plating, 
Darnell Casters give longer, care-free life 


LUBRICATION .. . all swivel and wheel 
bearings are factory packed with a high 
quality grease that “stands up” under at- 
tack by heat and water. 


STRING GUARDS... . Even though string 


end ravelings may wind around the hub, 
these string guards insure easy rolling at 


Demand 


and Packed 
with useful 
DATA... 


Distributors in 
Principal Cities 


DARNELL CORPORATION, LTD. 


DOWNEY iL ANGELES C i7 a elie tT 





x = : ’ 
U OWwil recision 


Why MICRO SWITCH 
Precision Switches 


im t-AA-e mol ale ms =l-1-10 
z the First Choice 


2TL1 Series 


o} Wn 4 al-wy-Vigeie-ta ae lalelel—jaa\, 


4TP'1 Series 


NEW! 


Sealed, manually- 
operated switches 
for unusual reliability 


MICRO SWITCH “TL” and “TP’’ Series switches 
are ideal for applications which call for un- 
usual reliability and long-life performance. 
All are completely sealed. A silicone seal be- 
tween the lever actuators keeps dust and 
moisture from the switching chamber. The 
switch case is sealed to the cover by a liquid 
sealant which cannot harden. Note the step 
design incorporates integral terminals for ease 
in wiring. 

MICRO SWITCH “‘TP”’ switches are a completely 
new design. Rocker actuation makes switch- 
ing easy, yet false or accidental actuation is 
reduced to a minimum. The “TL’”’ Toggle 
Switches are for applications requiring de- 
pendable, long-lasting toggle operation. They 
are available in single-pole, double-pole and 
four-pole double-throw circuitry. 


(Send for Data Sheet 139 and 141) 
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Series 1SE1 
SPOT 


Here are the 
smallest and lightest 
environment-free 
switches 


MICRO SWITCH “‘SE”’ Series of subminiature 
switches combine small size with completely 
sealed construction and precise operation. 
They are the smallest and lightest of 
environment-free switches. They will give 
trouble-free operation in temperature ranges 
from —80°F to 230°F. 


The switching unit is sealed with an elastomer 
plunger seal which is bonded to the pin 
plunger and the metal housing. The switch 
is embedded in an epoxy casting resin within 
the housing. Exterior of the housing is cor- 
rosion-resistant treated aluminum. 


Basic “sE”’ switches are for in-line plunger 
operation. They may be used with auxiliary 
actuators for cam or slide operation. 


(Send for Catalog 77) 








Manufacturers of aircraft, aircraft components, missiles, 
launchers, and rockets invariably consider MICRO SWITCH 
first .. . MICRO SWITCH was the first to introduce miniature 
precision switches to the industry ... For 20 years MICRO 
SWITCH quality has been steadily improved... MICRO 
SWITCH Offers the most complete facilities for development, 
design, engineering, production, quality control and test- 
ing of small, lightweight precision switches. Field engi- 
neering offices blanket the country. There is always a 
MICRO SWITCH man near you—ready to cooperate on air- 
craft switching problems. 





ry ie ey Fe ite 


Seven outstanding 
Series 41EN1 (MS24420-1) 


with rotary linkage actuator ( features make this 
an ideal switch for 


These switches ; ; 
airborne applications 


give reliable 
This “pull to unlock” 115aT Series Toggle 
100-4 


Switch has a positive lock which holds the 

‘ a toggle lever in a “‘set’’ position. A definite 

all atmospheric conditions pull (approx. .109 in.) must be made to change 

Ea ete : the lever position from one locked position to 

MICRO SWITCH Series EN” switches are com- another. This insures against accidental 

pletely sealed against the effects of changes movement of the toggle lever. 

in atmospheric or environmental conditions. 

The precision switching units are housed in 

an air-tight enclosure. The enclosure is evac- 

uated and filled with an inert gas under pres- © Compact design © Mates on beashke 

sure, insuring constant operating character- pt ; circuits in all three 

istics of the switching elements. ° Positively driven lever positions 
switch actuating 

The actuator mechanism operates through a levers 

seal which prevents entry of dust, moisture Strong, rigid 

or air into the switching chamber and assures construction e Easy mounting 

maintained pressure of the inert gas. An ice e Four SPDT circuits 

scraper ring on the actuator shaft removes : : : ; 

any ice or mud which might col- (Send for Data Sheet 134) 

lect on the actuator, thus pre- 

venting plunger jamming or M t C R 0 § W t T C a 

binding. These switches are avail- 

able in a wide range of actuators, A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 

and mechanical and electrical In Canada, Leaside, Toronto 17, Ontario * FREEPORT, ILLINOIS H 


characteristics. 
(Send for Catalog 77) 1 7” WL PLOUALOVE Switching 
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performance under 


Outstanding advantages of this switch for 
aircraft applications include: 


@ Positive lock lever 
guard 











NO ROOM FOR CROSS-TALK ERROR? 
Model 24145: 2” high coe CALL GIANNINI ! 


Low cross-talk, high sensitivity, and small size are 
nm B combined by Giannini in this newest family of 
axial accelerometers. Covering the ranges of +1g 
to + 40g, three standard hermetically sealed models 
Model 24142: 2.81" tong offer a wide variation of potentiometer resistances, 
natural frequencies and resolution. 

Consisting of a relatively large seismic mass, 
spring restrained, and supported by linear ball 
bushings on a case-hardened steel shaft, these units, 
because of resulting low coulomb friction, have a 
threshold as low as 0.02g, and cross-talk error less 
than 0.01g/g 

For a ready solution to critical acceleration 
Model 24144: 2.12" long instrumentation, call or write Giannini, the largest 
producer of precision telemetering and control 
transducers in the world. 


SPECIFICATIONS 
RANGES: + 1g to +40g 
RESISTANCES: 2000 ohms to 10,000 ohms 
RESOLUTION: 0.25% to 0.5% 
NATURAL FREQUENCY: 2.8 cps to 54 cps 
THRESHOLD SENSITIVITY: 0.02g to 0.04g 
CROSS-TALK ERROR: 0.0lg/g 























TRANSDUCER DIVISION 





where reliability counts 


CHICAGO, ILL., 8 S. Michigan Ave 
SALES OFFICES: | NEW YORK 1, N.Y., Empire State Bldg Write for AXIAL ACCELEROMETER BULLETIN 


PASADENA, CALIF. 918 E. Green St., 


G. M. GIANNINI & CO., INC., 918 EAST GREEN STREET, PASADENA, CALIFORNIA 
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IGY Data Adds to Earth, Space Theories 


By James A. Fusca 


Washington—New 
Earth and the spact 
g from data gathered during the first 
five months of the International Geo 
Year. Especially in studies of 
itmosphere, additions 
to man’s knowledge of his environment 
uggest potential improvements in the 
arts. They in 


understanding of 
iround it is emerg 


phy Si¢ il 


the upper thesc 


eronautical and avioni 
lude 

e High altitude flight. Earth’s atmos 
phere apparently extends much higher 
than previously thought, implying an 
unsuspected heating problem for mis 
siles, satellites and—eventually 
Ionization trails gen 
crated by these objects potentially offer 


detection and 


manned 
space vehicles 
new methods of com- 
munication 

e Radio communications. 
knowledge about changes in the 
reliability of 
aiding pre 


Increased 
iono 
sphere can improve the 
radio communications by 
dictions of propagation conditions an 
radio blackouts.” 

e Whistlers. Studies of whistlers—ver 
low frequency radio noises generate 
by lightning strokes—show that thev ar 
reflected back and _ forth paths 
extending several thousands of miles 
between physically related 
areas in north and south 
hemispheres, approximatelv following 
lines of the Earth’s magnetic field. ‘This 
mode of propagation may find uses in 
point-to-point communications 

e New power sources. Three great elec 
with strengths that mav 
thousand am 
Iwo of these 


OVCT 
into spacc 
conjugate 


tric currents, 
several hundred 
circle the Earth 
currents circle the north and south mag 
netic poles while the third follows the 
E-arth’s geomagnetic equator at altitudes 


is low as 60 mi., offering a large poten 


r¢ ich 


pcres, 


tial source of powel 

Report on participation of the U.S 
National Interna 
tional Geophysical Year has been mad 


Committee for the 
by Hugh Odishaw, its executive direc 
tor, published in recent issue of 
Science, a publication of the American 
\ssociation for the Advancement of 


science 


Major Findings 

No final theory or model capable of 
fully relationship be 
tween Earth’s upper atmospher« 
the Sun today, but the impor 
tance of the relationship is becoming 
more of the 


explaining the 
and 
exists 
increasingly apparent as 
inswers are found 
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@- OTHER COUNTRIES © - COOPERATIVES 








TWO of the three rivers of electric current flowing around the Earth through the iono 


auroral 
IGY 


well as 


sphere circle the north and south magnetic poles in the areas of maximum 
frequency, shown as stippled bands. Third 
stations of U.S. and other 


cooperatiy e stations 


electric current circles the equator 


geomagnetic participating countries are shown, as 














follow the Earth's 
Sketch shows Earth's dipole (idealized 


i.trate the ionosphere and 


WHISTLERS are 


field into the opposite hemispher 


magnet 
field 
Scale 


units are equivalent to Earth radii; dashed line is the whistler path from Annapolis, Md 


believed to p 
magnetic 


for each 10 deg. of geomagnetic latitude. Stippled zone is the known ionosphere 
to Cape Horn. 


being t 


Theores that apparenth tmosphere is ab 
confirmed as the IGY data is as 
picture the Earth’s atmosphere as de Sept. 9, p. 11] 
creasing upwards in until it Earth's 
merges with a interplanetar ely explored by sigi 
atmosphere that is part of the Sun’s through the | 
At the distance of | ibout 


Sun, the density of tbout th 


sembled mostly protons 


densit' itmospher 
tenuous 
TIquUucs 
irth’s orbit 
this solar little is known 


corona ionospher 


from the 





this height. MecGsur t of th 
t which Sputniks | 
Dv ff 
tmospher 
at these heights 


nd Il were slowed 


indicate 


ction, however, higher 


density than was expected 


lonization Density 


At altitudes 
) and 200 mi., 


idiations from the 


between approximateh 


X-ray and ultraviolet 
Sun break 


negative 


ionize 

nto positive and particles 

Vel of the 

increases during sunlight and 
t night 


Because as the 


itmosphere lonization 
cnsitt 
ICCTCASCS 


rotatc the 


particles 


Earth 


number of ionized (charged 


iries at any one point and because of 
influence of the Earth’s 
large electric currents are 
ted in the ionized region that flow at 
ght angles to the Earth’s 


force 


magnetic 


gener 


magnetic 
ines of 
One such circles the Earth 
t the geomagnetic equator while two 
thers circle the north and south mag 
Magnetic effects observed 


current 


netic pol S 
on Earth 


1hla\ 


during so-called magnetic 


torms in these rivers of 
clectric current 

Ihe equatorial clectric current, un 
der the influence of peak solar intensity 


it the 


originate 


local noon, is believed to narrow 
down an extremely thin 
tally), high current density stream 
termed the “‘electro-jet.” This highh 
belt of electric current is be 
lieved to be only about 120 mi. wide 
Not only does the electron density of 
the ionosphere vary diurnally, increas 
ing in sunlight and decreasing at night 


into horizon 


ictive 


but experiments conducted near the 
geographical poles where the day o1 
night is six months long show diurnal 
iriations that are 
iated with geomagnetic activity 

of these change ow 
epts of the ionizing and 


proc in the 


believed to be asso 
Stud) 


con 


recombina- 


results may 


tion itmosphere 


Solar Activity 

IGY 
for a period of maximum solar activity 
effects of solar 
upper atmosphere and magnetic 


Because the has been scheduled 


nanyv of the ictivity on 
Earth's 
field can be studied in greater detail 
than has been possible in the past 

Particles radiated by the Sun 
the Earth at all times, but during the 

uption of solar flares along the rim 
of violent magnetic storms on the Sun’s 
this bombardment of the 


markedh 


reach 


surface upper 


itmosphere increases with a 
wide range of effects 

One effect is the fading or “black 
out” of radio signals. Apparently it is 
the result of greatly increased ionization 
D, or lowest, layer of th« 
sphere The increased electron density 
causes much greater absorption of elec 
tromagnetic energy which is dissipated 


in the 10no 


rapidly through collisions. 
During these periods a new laver of 
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ionization is created about 12 mi. be 
low the lower limit of the D layer. It 
is related to the X-ray 
sion from the Sun during flares 

Particles ejected by flares also 
ire responsible for auroral and magnetic 
Simultaneous radar observations 
indicate that auroras occur in both the 
northern and southern hemispheres si 


increased emis 


solar 


storms 


multaneously, something long suspected 
by scientists but not positively estab 
lished 

Auroral displays appear to result from 
the deflection of solar particles by the 
Earth’s magnetic field toward one of 
the magnetic poles. As_ the 
enter the atmosphere, a complex series 
of collision reactions produce ultraviolet 
This radiation excites differ 
itmospher« as 


particles 


radiation 
ent components of the 
a function of frequency, causing them 
to emit their characteristic light 

I'wo theories exist as to how 
ionized particles are ejected during solar 
Once states that thesc 
ions are ejected in streams directly awa\ 
from the Sun’s that 
streams are turned through space as the 


thesc 


magnetic storms 


surface, so these 


Sun rotates on its axis. ‘The other sug 
gests that ions are ejected as clouds o1 
bursts by the storms at varving intervals 
Shock of the impact of these particles 
on the Earth's field 
magnetic disturbances here in 


CaUuSCS 


either 


magnetic 


Case 


Radio Waves Amplified 

\n interesting effect of these particles 
that 
cnergy to 
found 
sam 
wave tubs 
ibout 1.800 


striking the 
thev are 


VeT' low 


upper atmosphere is 
believed to transfer 
radio waves 


them in the 


frequency 
there and amplify 
manner as in a traveling 
Velocity of these particles 
mi./sec.) is only slightly faster than the 
group velocity of these radio wave 
therefor 
ined as pulling the radio waves 
with them. This hypoth 


count for a previously unexplained typ 


imag 


ilong 


the particles could 
would ac 


of very low frequency radio noise 

Magnetic field of the Earth 
into space indefinitely. A mode of prop 
radio signal appears 
from on 


extends 


agation whereby a 
to follow thes« 
hemisphere to a conjugate area in the 


lines of force 


opposite hemisphere has been identified 
only recently 

Very low-frequency radio noises ger 
erated bv lightning strokes that utilize 
this called 
of the descending whistle they produce 
in a radio receiver. Although the prop 
agation paths extend thousands of miles 
into space, whistler signals have been 
recorded that were reflected back and 
forth over ‘21 times, traveling a total 
distance of more than 600,000 mi., with 
little loss of powel! 

One of the most interesting aspects 
of whistler propagation is that the sig 
to travel outward to 


mode are whistlers because 


nals are believed 


maximum distance with little loss of en 
unplified during return 
cttect 


ciectron 


ergy and to be 


by the 

above Estimates of 
along the path (200-300 electrons per 
cc.) appear to substantiate the theor 


based on group velocity 


traveling wave describec 


densit 


Cosmic Rays 


Che upper atmosphere is bombard 
by two different tvpes of particles: low 
energy ions radiated by the Sun that 
take from 24-40 hr. to reach Earth, an 
relatively high energy particles, consist 
ing largely of atomic nuclei, that reach 
the atmosphere with energies between 
10° and 10°” electron volts 

Phese high energy particles are called 
Their existence has been 
known for 50 vears but their origin and 
nature remain to be found. ‘They arriy 
from all directions, although at rare in 
tervals the Sun radiates cosmic ravs of 


COSmuC TAVS 


lower SC ile cncrg\ 

Low energy cosmic ravs are deflected 
towards the two geomagnetic poles by 
the Earth’s magnetic field, and only th« 
higher energy particles penetrate to the 
surface at the middle latitudes. The 
line where the cosmic ray intensity 1 
minimum is called the “cosmic 
equator.” 

Ihe cosmic ray equator has been 
found to deviate substantially from the 
equator Measurement 
have that iation is be 
tween 30-40 deg., 
of the geomagnetic equator 
ing is believed to indicate that the ro 
tation of th« field as 
it turns on its axis in which i 


conducting 


geomagnetic 
this dev 
inclined to the west 
his warp 


she wh 


Earth's magnetic 
space, 
medium, set 
fields that alter 


MnCOMINE, COS 


a Stationar\ 
up interacting magneti 
the trajectories of th 


rav particles 
i 


Bright Radar Display 
Is Visible in Daylight 

Civil 
U.S. Navv have 
Irench developed bright display system 


for radar data that will enable air trafhe 
controllers to work in well-lighted rooms 


Administration ain 


placed orders for 


\cronautics 


rather than in semi-darkness 

Svstem converts conventional radat 
information i tele ignal for 
display on a standard television receiver 
Radat video mapping also can he di 
plaved or. with the addition of a tele 
vision camera trained on the controller's 
work table, aircraft identification and 
airways lavout can be superimposed on 
AW March 25 p. 34 
to Inter 
Mineola, 
I'rench 
most of 


Airborne 


into 1s10n 


the radar picture 

Contracts have 
continental Electronics Corp., 
N. } The company is 50 
owned and 50% U.S., with 
the U.S. share belonging to 
Instruments Laborator 

Contract awarded by 


been given 


the CAA after 
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- CON Tan - 
7OtED wires fa 


NOW... get more data on Strays and Long Shots 
with Tl transistorized PDM/FM/FM telemetering systems 


Your requirements in telemetering systems or com- 


Out-of-sight missiles, particularly those off course 
or in the far reaches of terminal flight, can now send 
back signals loud and clear — providing data pre- 
viously blocked by attenuation and noise. This prom- 
ise can be made because TI-developed transistorized 
telemetering can now transmit 200 W and more 
without exceeding the space and weight previously 
required by most 50-W systems. Not “frozen” to old 
production designs, rugged TI systems and compo- 
nents will always represent the practical state of the 
art. This is the TI policy which resulted in the 200-W 
single package transmitter shown above. 





ponents can normally be met by existing TI equip- 
ment, but your most unique developmental problems 
are equally welcome. And fast, flexible production 


facilities will deliver on time. 





Kr Pulse Duration Modulation telemetering equip- 
ment shown, clockwise from lower left: Sub-Carrier 
Oscillator; Phase Discriminator; Low-Level Am- 
plifier; Keyer; Single-Package 200-W Transmitter. 











WRITE TODAY for more information on TI telemetering equipments. 


APPARATUS DIVISION 


TEXAS INSTRUMENTS 


INCORPORATE DO 
6000 LEMMON AVENUE DALLAS 9. TEXAS 





11-440 
for a total price ot 
Th 11-440 equipment is 
rt th, 


rter only, 


LO-month « tion is for 13 


cr units 


radar-to-television sig 
does not include 
monitor or ‘TV camera for 
data superimposition 

CAA install the units at 
\ir Route Traffic Control centers and 
lirport trathe control towers where long 
range sets are in use. Under present 
plans, all but two of the installations 
will utilize the video mapping unit of 
the radar combined data on 
20) in. horizontal monitors 

Other installations will be for 
cvaluating the technique of 
imposing on the radar displav a picture 
of the controller's work table which 
hows lavout of airwavs and_ aircraft 


plans to 


displaving 
two 


supe! 


identification markers 

Navv contract is for the 
including scan 
converter, monitor and camera, in the 
Radar Air Trathe Control Center 
RATCC) of the Oceana, Va., Naval 
\ir Station they will undergo 
operational — evaluation Award — for 
paration of tech 


installation 


of two complete units, 


wher 


ludes pr 


S105.000 inc 


nical manuals 

I he complete svstems have the nam«¢ 
SPANRAD contraction of Superim 
Panoramic Radar Display. Ad 
SPANRAD arc 


‘ontrollabl 


por a 


nt lain i for 


e Target retention. ¢ video 


transformation tube allows controller to 
retain the past track of an aircraft and 
predict its future position 

e Bright display. Display is visible under 
conditions of high ambient light 

e Adaptability. Wide variety of rela 
tively studio TV equip 
ment is adaptable for use with the scan 


INCXPCNSIVC 


conversion equipment 

e High resolution. Tclevision display 
provides higher resolution by elim 
inating “blooming” of target echoes and 
sweep trace. 

e Cross telling. ‘Transformed radar pic 
ture transmitted from one con 
trol center to another by conventional 
microwave links or coaxial cable. 


can be 


FILTER CENTER 


> Tall Tom Makes TEAM—Electronic 
countcrmeasures reconnaissance system, 
called Tall Tom (AN/ALD-3), to de 
tect, record and analvze enemy electro- 
magnetic radiation over wide range of 
frequencies, will be developed for Air 
Force by Hoffman Electronics Corp. and 
seven associate firms under what Hoff- 
man calls its TEAM (Total Engineer 
Administration Management 
million develop 
management 


ing and 
ipproach The S11 
ment will be directed by 


ind technical coordinating groups con 








THREE-AXIS 


ST > PhIGHT SIMULATOR 





CALIFORNIA TECHNICAL INDUSTRIES 


DIVISION OF TEXTRON INC 


BELMONT 6, CALIFORNIA 


Providing a flight table which 
can be continuously oriented in 
space with respect to three mut- 
vally-perpendicular reference 
axes, the CT! Dynamic Flight 
Simulator can be programmed 
directly from the output of a 
computer. Operating smoothly 


accepts independent voltage 


converts these vector analogs 
into a position corresponding to 
the defined space vector. 


By thus reproducing the condi- 
tions of an actual high-perfor- 
monce aircraftor missile in flight, 
the unit expands the capabilities 
of any laboratory. 


with no gearing, the instrument 


Write for brochure 


signals in each of the 3 axes and 


sisting of representatives of the eight 
companies lirst details on 
the Hoffman approach were reported 
in Mav 6, 1957, of AVIATION 
WEER). Associate sub-system con 
tractors include: Cornell Acronautical 
Laboratorv, Filtron Co., Lockheed Ai 
craft Services, Olympte Radio and ‘Telc 
vision, Radiation Inc., Sanders Associ 
ates and Stanford Research Institute 


involved 


ISSUC 


> Three-D for Airports—Airways Mod 
ernization Board hopes to obtain a 
three-dimensional radar from one of the 
militar, its useful 
ness in the terminal area for obtaining 
badly needed information on_ aircraft 
altitude, as well as bearing and range 


services to evaluate 


P ECM for B-52—Sperry Gyroscope 
has confirmed earlier AviATION WEEK 
report that it has been named weapon 
system manager for development and 
counte! 


June 24, 


revolu 


production of an_ electronic 
measures pod for B-52 (AW 
p. 39 Svstem will provide 
tionary form of electronic countermeas 
ures,” including both active and pa 
sive types, Sperr \pproximatel 
45% of program will be subcontracted 


Savs 
to outside firms 


> Count "Em—Traveling wave tube r 
cently produced by Radio Corporation 
of America is the two billionth electron 
tube produced by company since it be 


gan 25 vears ago 


> Miniaturized Tacan—The jomt Nav 
USAF program to develop miniaturized 
high reliability l'acan set, ex 
pected to weigh about 40 Ib., will be an 
shortly. Contracts 

warded to two contractors for 
Wns New | ican will be 


AN/ARN-52 


airborne 
nounced mav be 

pal ill 
prog! identi 


fied iS 


> Long-lived Transistors—General Ek 
tric reports that some of its transistor 


lave now operated for more than 2( 


haracteris 
] , , 


nours Oop 


10 hr. with no change of 


tics, the equivalent of eight 
] 


cration per day for 


] 
| ITI 


> Signed on Dotted Line—\lajor con 
tract 
vonic manufacturers 

e Collins Radio has received $724,0! 

| World Airlines for 
ew lightweight communication-navi 
gation equipment for TW A’s 33 Boeing 
707 jetliners. Included are: automati 
direction finders Vil 

VOR, glide slope and marker beacon 
TeCCIVCTS ind \ ian 
e Librascope reports a $17 
tract from Navy for digital computer 
to be contro} 
@ Servomechanisms, Inc., has 
a $1 million Air Force contract for Typ 
MG-3 completely transistorized central 


ward cently announced | 


include 
rder from ‘Trans 
sclectiv« ( 


1] 
ling 


transmitter 


million con 
used in shipboard fire 
receive 
air data computers 
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Expansions, Changes 


In Avionics Industry 














General Electric Defense Elec 
tronics Division has established new De 
fense Planning and Development Op 


cration DEPDO integrating four 
division component Defense Evalua The 
tion Operation, Washington, D. ( 


echnical Military Planning Operation, Care and Feeding of 


Santa Barbara, Calif., Electronics Lab 
rator Svracuse, N. Y., and Flight MISSILES 
lest Operation, Schenectady, N. ¥ 
Havwood S. Hansell Maj Gen. USAI Missile 
Ret.) has been appointed manager . 
miined encenticn Fueling Nozzle 
Other 1 | imnounced expan Z . and Adapter 
har ' , ] - , 
ns in ” in the avionics fel « A lightweight Liquid Oxygen 
eRCIUGE ; \\ X servicing nozzle and adapter, featur 
¢ Minneapolis-Honeywell has — estab turing high flow rate (over 1,000 gpn 
ished new Missile Equipment Division ; and minimum pressure drop, designed for 
to be headquartered at Pottstown, Pa rapid fueling of missiles. Unique seat construction 
hich will produce automatic control of nozzle permits significant misalignment of part 
tems for ground facilities of “several during Liquid Oxygen transfer without disturbing the 
rominent | S. missile programs.’ integrity of the seals. Poppet-type valve is operated by a plunger in the nozzle. Additional 
Nee division headed by Marschall B seal protection is provided by a bellows system which insures maintenance of seal during 
- expansion or contraction of the assembly. Wide range of sizes are available to customer 


laft. is expected te employ 150 per 
requirements. 


q 


ns by end of 1958 


@ Hoover Electronics Co. has move: 


nto new half-million dollar 31,000 sq 4 Self-Sealing Nozzle 
ft. pl d Ace i¢ lit ‘ mo 
ft. plant an fhee facility at Timon and Adapters for H,O, 


ae Nd 

, Designed for servicing aircraft or missiles using 
e Infrared Standards Laboratory, River er cea Deenaiie on om euliiene. the pemiien 
ide, Calif., is new subsidiary of IR ; feature complete self-sealing. The nozzle must 
Industries, In which will provide fa be manually locked before valve can be actu 
lity to government and industry for , ated, and valve must be completely closed before 
test and evaluation of infrared devices ! connection can be disengaged. Unit is light 
weight and nozzle is protected by a bumper 
ring to prevent damage. These components are 
available in sizes from 1% in. to 6-inches, 
flow rates from 50 gpm to 1,500 gpm 


nd for design and production of IR in 
trumentation. New subsidiary, headed 
by Arthur J. Cussen, former chief of 
Naval Ordnance Laboratorv Infrared 
Division, is located at 10555 Magnolia 
Ave 

e Atlantic Research Corp., Alexandria, Versatile . 
Va., will break ground in March for Quick-Disconnect 

new 55,000 sq. ft., million-dollar fa 


} 


ilitv, expected to he completed bi 





Designed to handle wide range of fluids (liquids, 
gases, and liquid metals), these units are appli- 
cable to nuclear power plants and conventional 
eU. S. Industries, Inc., has opened — systems. Operation is a simple Push-to-Lock, 
new 20,000 sq. ft. research and develop Pull-to-Open. Both halves are self-sealing, and 
ment center in Pompano Beach, Fla the coe gent system eliminates need for a 
, : . separate safety device while providing protection 
e Airborne Accessories Corp., Hillside, against accidental pao op fe neal 
N. J., has added one-story building to operation. QUICK-DISCONNECTS are designed 
present facilities, company’s fifth ex to operate at pressures to 300 psi, and are avail- 
pansion in 10 vears able in sizes from % in. to 6-inches. Provision 
is incorporated for remote control where such 
operation is desirable. 


] 
Car-cnd 


e Autotronics, Inc., Florissant, Mo 
has more than doubled plant and pet 


onnel, raising total facility to 9,600 
sq. ft. For specialized fuel system components to your specifications, contact 


. . , Flight Refueling, Inc. Many production items immediately available. 
e Hallicrafters Co., Chicago, has been 8 f 8 YP oe 


purchased bv founder, the Halligan 
family, from Penn-Texas Corp. which 
purchased company nearly two vears 


vo 


e Bendix Aviation Corp. Computer 

Division has opened new and expanded FRIENDSHIP INTERNATIONAL AIRPORT Baltimore 3, Morylond 
office in Washington, D. C., at 1000 West Coast Representative: William E. Davis, P. O. Box 642. Inglewood, Calif. 
Conn. Ave. N.W. Dayton Representative: Fred J. Kendell, P. O. Box 622, Far Hills Sta., Dayton, O. 
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EQUIPMENT 





Link Proposes ICBM Training Program 


By George L. Christian 





Binghamton, N. Y.—Program to cd 
velop a comprehensive training weapon 
system for a_ sophisticated missik 
weapon system is under way at Link 
Aviation, Inc 

Link is proposing to the Martin Co 
prime contractor of the Titan inter 
continental ballistic missile, a method 
for setting up an integrated training 
program which runs the gamut of train 
ing devices from simple charts and film 
and classroom material to human engi 
neering means of merging men and ma 
chines and to develop complex cl 
tronic missile evaluators 

Present concept of the missile evalu 
ator calls for device to produce within 
the ICBM almost all the functions 
ind malfunctions, if desired—of the mis 
sile’s launching and flight, including 
guidance, atmospheric effects and svn 
thetic thrust 














RADAR Signal Simulator (foreground above) simulates TM-61 mission, is used in conjunc- 
tion with guidance system trailers. Drawing below depicts Link’s proposed jet engine trainer. 





Little Weapon 
E. Allan Williford, Link president 


and general manager, told AviaT1on 
Week, “Our integrated training svstem 
is in effect a little weapon system of it 
own, simulating all the basic svstems 
and technologies involved in a parent 
weapon.” He said Link system encom 
passes all the skills and techniques of 
the entire Titan system—its construc 
tion, preparation and use 

Officials point out that their new de 


| INSTRUCTOR'S PANEL PILOT'S INSTRUMENT JT-4MOCK-UP COMPUTER FLIGHT ENGINEER'S velopments to keep pace with th 
PANEL CABINET INSTRUMENT PANEL rapidly expanding missile segment of 





( 





the aircraft industrv parallel, rather than 
supersede, work the firm has been do 
ing for vears in the field of piston and 
jet aircraft flight simulation 

Link has built nine Radar Signal 
Simulators (RSS) for Martin TM-61 
“A” and “C” type guided missiles 
RSS units simulate Matador firing, 
guidance and dumping in conjunction 
with MSQ-1A guidance systems. 

Link officials said that while th 
weapon system concept is fine for the 
prime product—such as an ICBM—th« 
concept should not include training de 
vices for the weapon system. Reason 
they give for wanting training svstems 
to be bought as separate contracts is 
that elements of know-how and certain 
components could be common to man\ 
simulators if bought outside the frame 
work of a weapon system. This results 
in more rapid development of training 
systems as needed at a lower overall 
cost, officials contend. 

LINK also is developing lightweight Fiberglas simulator for the commercial DC-8. Link’s proposal starts with the funda 


80 AVIATION WEEK, February 3, 1958 





CLOSED circuit ‘TV camera (left) scans vertically mounted scale model of airport, 


launching and _ is 
human factor 
eram, including 
Requirement 
red in Avia 

ind July 2 
ts taking an 


un basi skills, iden 


tifving the area in which he must be 
trained to become part of an integrated 


tl 


u then taking him step-br step 


through this learning phase, first as an 
ndividual, then as a fully coordinated 


w member 


Varied Program 


['o accomplish this, Link’s program 
goes through these several steps 
e Helps determine trainable qualitative 
personnel requirements for the system 
e Examines measures of human_ per- 
formance to be able to specify as early 
is possible the minimum number of 
independent measures and the specific 
characteristics of these measures. These 
will allow company technicians to es 
timate the reliability, validity and train 
ing effectiveness, or transfer, of the 
proposed training program and _ associ- 
ited equipment 
e Establishes training feed-back data 
which is an essential of anv learning 
situation. Without it, a student’s per 
formance cither does not improve as a 
function of practice, or he only im 
oves to a level which he sets for him 
elf as adequate. Since the student's 
ubjective levels of aspiration may not 
ipproach the skill levels required for 
successful operation of a system as com- 
plex as the ‘litan, it is imperative that 
technician determin¢ the nature, 
mount and timing of such feedback. 

Link officials said that, having 


projects terrain scene before cockpit simulator. 





You see more narco VHF anten- 
nas on business aircraft than 
any other kind because narco 
offers reliable, dependable 
VOR ‘VHF equipment for every 
purpose 


See your narco dealer 


NUICO 


NATIONAL AERONAUTICAL CORP. 
Fort Washington, Pa. 


SHOCK TUBE SYMPOSIUM 
March 5 and 6, 1958 
Palo Alto, California 


sponsored by 
AIR FORCE SPECIAL WEAPONS CENTER 


This Second Annuat Shock Tube Symposium | 
offers a great opportunity for pooling of knowl- | 


edge in shock tube research. A number of short 
papers will be presented and a trip to the 
nearby Lockheed Shock Tube Research Facility is 
planned 
Notice of plans to attend may be sent to: 
Commander 
Air Force Special Weapons Center 
Kirtland Air Force Base 


New Mexico 
Attn: Mr. R. R. Birukoff, SWRS 


Those desiring to present short unclassified 
papers on theoretical and experimental shock 
tube research should submit abstracts to the 
above address at the earliest possible date for 
review. Presentations will be limited to 25 
minutes in length. Copies of all papers intended 
for publication in the proceedings should be 
available by the date of the Symposium. 


The Symposium will be held at Rickey’s 
Studio Inn, conveniently located three miles 
south of Stanford University in Palo Alto, Cali- 
fornia. Barrett Transportation, Inc., provides 
limousine service from San Francisco Airport to 
Rickey’s Inn. Special accommodations for those 
attending the Symposium are available through 
Rickey’s Inn. There will be no registration fee; 
the costs arising in connection with participation 
in the Symposium will be borne by those attend- 
ing. Individuals should arrange their own accom- 
modations. 
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reached conclusions in these three basic 
areas, it becomes possible to examine 


and select training equipment and de- 


velop curricula for its use 


Maintenance of Proficiency 


After having acquired individual 
skills, ICBM crew members must main- 
tain their proficiencies at the highest 
possible level. This poses a unique 
psychological problem \ pilot can 
maintain his flying proficiency by put 
ting in flying time. He can observe 
first-hand his deficiencies and correct 
them. ‘To a certain extent, this also 
is true of missiles guided from the 
ground. But with ICBMs, all the data 
is fed into the missile and, once the 
firing button has been pushed, the mis- 
sile is on its own. If a crew member 
makes a mistake, he can do nothing to 
correct it. After an ‘ICBM has been 
launched, the only further action the 
ground crew can perform is to destroy 
the missile. 

Moreover, because of size, cost and 
political implications, it is impractical 
to launch many ICBMs for test pur- 
poses. It is quite possible that the first 
time a crew fires a full-trajectory ICBM, 
it will be because a shooting war is on 
and not the slightest error can be 
tolerated. 

Use of the Link training system will 
have several advantages in the psycho 
logical field, Link says. Among them 
are: 

e Count-down and launching sequence 
may be repeated frequently to conduct 
psychological studies of the launching 
crew in human engineering areas. 

e Intrinsic motivation is stimulated 
through feed-back allowing individual 
crew members to check on their per- 
sonal proficiency. Instructors also can 
observe proficiency of each individual 
or of the team as a whole. 

e Extrinsic motivation, such as compe- 
tition between crews, is possible to 
stimulate pride in team accomplish- 
ment. Both types of motivation are 
essential to maintaining top crew pro- 
ficiency and assuring the highest possi- 
ble morale, especially if they are sta 
tioned at remote locations, far from 
their families. 


Titan Evaluator 


Essential tool in Link’s integrated 
training program is the missile evalu- 
ator. As a company official put it, “We 
will wrap an electronic environment 
around the ICBM so that, when the 
button is pushed, everything in the mis- 
sile will function except the engine 
While we will not be able to supply 
actual Gs, it may be possible to supply 
synthetic thrust. 

“Among cues which we will supply 
to the missile are signals to the mis 
sile’s guidance system to see if it will 
stay on course and environmental condi- 


tions which would otherwise have been 
provided by nature, such as tempera 
ture changes, effects of atmosphere—or 
lack of it—stars for star tracking, if the 
are required and a host of other elec 
tronic cues 

“We aim to develop the best pos 
sible way—short of actually firing a mis 
sile—of showing the crew what would 
have happened when the firing button 
was pushed.” 


Cockpit System 


For the aircraft industry, Link is add 
ing an important new dimension to its 
simulators—visual simulation outside the 
cockpit. To date, simulators have pro 
vided accurate visual presentation within 
the cockpit, plus realistic audio cues, 
but the cockpit windows are glazed over 
and only lightning flashes are visible to 
the pilot. 

With Link’s visual system, a pilot will 
see on a screen in front of him an accu 
trate, three-dimensional presentation of 
the approaches to an airport, the actual 
airfield itself, runway with tire skid 
marks, hangars, control tower, planes 
waiting for clearance to take off and all 
the other sights he would expect to ob 
serve during an actual approach. The 
airport may be an exact replica of the 
particular field he is being trained for, 
or it may be a typical airport as seen In 
the U. S. or abroad. 


How It Works 


Located remotely from the cockpit 
simulator, in some convenient spot such 
as a hangar loft, is a 300:1 scale airport 
model mounted vertically, representing 
an area approximately 21,000 ft. long 
and 3,000 ft. wide; a high optical quality 
television camera mounted on tracks, 
and the necessary drive mechanism to 
svnchronize movements of the camera 
with the pilot’s movements of the air 
craft’s controls in the simulator. Area 
required is about 15x15x90 ft. System 
includes: 
© Control system which is fed basic eut 
puts from the simulator’s computer to 
position the camera correctly, relative to 
the model of the airport. 

e Projector tied to the camera through a 
closed circuit, which shows on a 12x15 
ft. screen placed 15 ft. in front of the 
pilot, view of the plane’s approach to 
the airport. 

e Illumination system to provide com 
trollable variation in day or night flight 
conditions. The TV camera is equipped 
with lights to simulate the illumination 
provided by landing lights during night 
landings. 

Additional cost of including a visual 
system with a simulator is approximately 
$175.000. or about a 15 to 20% in 
crease over the cost of a simulator alone 

Link says that its present visual sys 
tem, the Mk. IV, was developed for 
Douglas Aircraft Co. in close liaison 
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' ~~ 
Coast Guard Tests Rescue Basket 


Pilot and raft are scooped out of water with rescue basket lowered from Coast Guard 
helicopter. Basket, developed by Air Force, permits rescue of an unconscious man without 


lowering crewman into water. Collapsible, the device weighs 38 Ib. 


with the Television Bivision of General 
Precision Laboratory, Inc., Rochester, 
N. Y., and the Institute of Optics at 
the University of Rochester 


New Developments 


Other than the Visual Svstem, Link 
has these other new developments for 
ill commercial simulators it is building 
for the three new jets (Boeing 707, 
Douglas DC-8, Convair 880) and the 
Lockheed Electra turboprop. 

e Motion simulation, other than the 
long-used rough-air buffeting. Simu- 
lators will be capable of duplicating 
short-term vertical accelerations of up 
to 1.8G and also roll and pitch effects 
within certain limits. This advanced 
tvpe of motion simulation was devel- 
oped by Link some time ago for its 
ME-1l basic jet trainer which closel\ 
resembles Cessna’s twin jet, side-by 
side training plane. 

e Linear interpolators which are casily- 


changed circuits By 


printed card 
changing a number of these cards, 
which are keyed to prevent being 
placed in the wrong slot, a simulator’s 
engine’ may be changed from one 
model to another in about 30 min. 
Prior method required a simulator mod- 
ification of 10 to 20% to repattern its 
engine simulation to a plane which had 
been re-engined for one reason or an- 
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other. Interpolators also are used in 
such military simulators as the Con- 
vair F-102A, Chance Vought FSU and 
the Grumman F11F-1. 

e Two-in-one simulator 
Link engineers are investigating the 
feasibility of having a certain number 
of simulator computing systems com- 
simulator. If 
the idea proves practical, such airlines 
as TWA, which is buving Link simu- 
lators for the Boeing 707 and Convait 
880, mav be able to use some computers 


philosophy 


mon to more than onc 


in common for both simulators 


Simulator Delivery 


Link will deliver its first commercial 
jet airliner simulators to United (DC-S) 
and Trans World Airlines (Boeing 707 
next Mav, thus establishing a trend by 
delivering simulators before an airline 
receives its new aircraft, instead of after 
Other airlines scheduled to take delivery 
of their jet or turboprop simulators this 

Eastern Air Lines (Electra); 
Electra and DC-S); Qantas 
Airways, Ltd. (707) and SAS 
Airlines System (DC-8 
Link’s military simulator contracts in 
clude units for USAF’s F-106A and 
I’-102A interceptors and Navy FSU and 
F11F fighters 

Although Link has no contracts for 
trainer, many 


vear are 
KLM 

Empire 
Scandinavian 


its electronic jet engin 


Hostile 
ICBM! 


Already Airborne... 
Heading this Way... 
Seconds to go! 


There may be time enough to get 
one flight of interceptor missiles off 

if installations are alert. But what 
chance that even one missile killer 
will make contact? Excellent, with 
infrared guidance 

That's because infrared homes 
tenaciously on the target and won't 
shake off. Where there's heat thére’s 
infrared, and the detection head “locks 
on”. The faster the invader’s speed, the 
greater the heat, the stronger the 
infrared signal... just about impossible 
to jam or mask 

Servo Corporation of America, 
pioneer in infrared weapons systems, 
is ready with infrared systems for 
America’s defense has them ready 
and waiting. That newest missile of 
the Air Force, able to snipe the 
wingflares off a coasting drone, is 
trained and tuned with Servo infrared 
equipment. Or back when the Navy 
made the first strike at Point Mugu to 
prove the effectiveness of ground-to 
air missile action, it was a Servo 
infrared seeker head hitting the bull’s 
eye then, too. 

Servo Corporation, with its pre- 
eminence in infrared and electronics 
weapons systems, continues ready to 
strengthen the nation’s defense—both 
in prime contract production for the 
armed services and through subcon 
tracting for other manufacturers 


FREE: The booklet, Infrared Weapons 
Systems, gives a roundup of 
declassified data on infrared military 
equipment. Rush your request for 
Special IR Report {round the Servo 
Circuit’, to: 


r=" SERVO 
el CORPORATION 
— of AMERICA 


20-20 Jericho Turnpike, New Hyde Park, 1.1. N.Y 
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THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils... reporting back to you every 
significant innovation in technology, selling tac- 
tics, management strategy. He functions as your 
all-seeing, all-hearing, all-reporting business com- 
miunications system. 


THE MAN WE MEAN IS A COMPOSITE of the editorial 
staff of this magazine. For, obviously, no one 
individual could ever accomplish such a vast 
business news job. It’s the result of many quali- 
fied men of diversified and specialized talents. 


AND, THERE’S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which com- 
plements the editorial section of this magazine 
— the advertising pages. It’s been said that in a 
business publication the editorial pages tell “how 
they do it” — “they” being all the industry’s front 
line of innovators and improvers — and the ad- 
vertising pages tell “with what.” Each issue un- 
folds an industrial exposition before you — giving 
a ready panorama of up-to-date tools, materials, 
equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


MCGRAW-HILL PUBLICATIONS 








lirlines are studying its proposal, a 
cording to company officials 

Ihe trainer for Pratt & Whitney Au 
craft’s JT3C-6 (J57) and JT4 (J75) jet 
cngines is based on DC-S aircraft in 
stallation. Similar jet engine trainer 
based on the same powerplants as im 
stalled in a Boeing 707 also can be 
provided. 

Device allows engine mechanics to 
study engine starting, operation ind 
malfunction on the ground and in 
flight, and engine shutdown procedures 
without the costly and noisy operation 
of an actual gas turbine engin« 


Indoctrination 


Some of the advantages of using the 
ict engine trainer cited by Link include 
Thorough jet engine indoctrination for 
airline mechanics, doubly important be 
cause he no longer moves from onc 
reciprocating engine to another which 
mav be more powerful and more com 
plicated than its predecessor, but whos¢ 
principle of operation is basically th 
same. Now the mechanic has to learn 
about an engine whose fundamental 
operating principle is different from any 
thing he has worked on before. More 
over, commercial engine mechanics will 
not have the advantage of their military 
counterparts who started on small and 
relatively simple jet engines of a decade 
ago. First jet engines going into com 
mercial service will be large, powerful 


and complicated powerplants 


Duplicate Many Conditions 


Link officials said another advantage 
is the ability to set up many engin 
operating conditions which would be 
impossible with a live engine becaus¢ 
the particular condition would either 
damage the engine, would be impossibk 
to induce artificially, or would not be 
possible to duplicate at sea level 

Among these conditions, Link sav 
are: ignition failure, compressor surg¢ 
engine overspeed, bleed valve stuck open 
or closed, engine icing, flameout and ai 
start and engine seizure 

Other advantages, Link savs, are 
trainer may be quickly and easily con 
verted from one engine model to an 
other: use of trainer will reduce live jet 
engine running time for training about 
30%; eliminates noise and ingestion 
problems, and allows ground crews to 
duplicate conditions written up by a 
pilot in his flight log 

Link technicians have made a com 
parative cost study to determine how 
much money would be saved if a jet 
engine trainer was used as compared 
with an identical indoctrination and 
training course using live jet engines 
alone. The study used a live jet enginc 
which cost $235,000, with an overhaul 
cost of $33,000. and embraces 85 
ground service mechanics and instruc- 
tors, 18 maintenance base mechanics 
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Send for this important brochure! 


Learn how a versatile Jupiter’ 
gas turbine engine can help solve your 


SOLAR’S 500 HP JUPITER gas turbine 
offers a radical new power concept 
for forward-looking businesses. One 
of the simplest of all heat engines, 
it provides reliable power for a wide 
range of military and commercial 
applications—including boat propul- 
sion, mechanical drive, power gen- 
eration and others. New users praise 
its high power-to-weight ratio, its 
instant starting even under severe 
temperature extremes, its easy 
portability and low maintenance 


requirements, 


power problems 


Solar has prepared a colorful 
24-page booklet giving full details 
about the Jupiter. It contains all 
of the information necessary to 
acquaint you with the many advan- 
tages of this exciting new engine— 
and it’s yours for the asking. Learn 
how this power plant of the future 
can go to work for you—today! Solar 
Aircraft Company, San Diego 12, 
California. Designers, developers 
end manufacturers of gas turbines, 
expansion joints and aircraft engine, 


airframe and missile components, 


ae Ue 
SOLAR 


AIRCRAFT COMPANY 


FOR NEW JUPITER BROCHURE, MAIL TO: 
Dept. D-148, Solar Aircraft Company, 
San Diego 12, California, 
ae 

COMPANY 


------------ 


ENGINEERS WANTED. Unlimited opportuni- 
ties, challenging projects, good living with 
Solar! Write for new brochure. 
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GUIDANCE and CONTROL 
in SPACE TECHNOLOGY 


It is becoming increasingly apparent that many of the 
techniques and analyses, and much of the equipment, 
developed for the present Air Force ICBM-IRBM pro- 
grams will have a wide future application in space 
technology. For instance, many of the guidance and con- 
trol techniques for ICBM’s are applicable to the space 
vehicles of the near future. 

An important element of these applications is preci- 
sion. The precision required of the guidance and control 
system for vehicles aimed at the moon or one of the 
planets is not substantially greater than that required for 
the Air Force ICBM-IRBM programs. And, the precision 
needed to guide a vehicle into a near-circular orbit of 
Earth is even less than that required for ICBM’s. 

The problem of communication with lunar and plane- 
tary vehicles is, of course, made more difficult by the 
much greater distances involved. This, however, is not 
an insurmountable difficulty if today’s trends continue 
in the use of higher transmitted power, narrower com- 
munication bandwidths and amplifiers with very low 
noise-figures. 

The problems of operating electronic equipment in the 
space beyond our atmosphere are already encountered 
on present ballistic missile trajectories. The principal dif- 
ference in the case of space vehicle applications is the 
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Space TECHNOLO 
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requirement for longer equipment lifetimes. Electronic 
equipment and power supplies will have to last for several 
hours or days or weeks, instead of a few minutes, under 
conditions of vacuum pressure, zero “g” fields, and bom- 
bardment by micrometeorites, high-energy particles, and 
radiation. 

The preceding examples serve to illustrate some of the 
ways in which the ICBM-IRBM programs are advancing 
the basic techniques of space technology. 

Since 1954, Space Technology Laboratories has been 
providing over-all systems engineering for these pro- 
grams. Both in support of this responsibility and in antici- 
pation of future system requirements, the Laboratories 
are presently engaged in a wide variety of advanced 
analytical and experimental work directed toward the 
exploration of new approaches in space vehicle elec- 
tronics, propulsion, and structures. 


The scope of STL’s work requires a staff of unusual 
technical breadth and competence. Engineers and scien- 
tists who are interested in advanced experimental devel- 
opment projects (as distinct from development for 
manufacturing, in which STL is not engaged) are invited 
to investigate the many opportunities on the Laboratories’ 
Technical Staff. 


cy LABORATORIES 


| 
oh 


as -~ P 
/ y DOS. 
v ye ¢ poral 


on 


S730 ARBOR VITAE STREET « LOS ANGELES 45, CALIFORNIA 























id instructors and 102 flight instru 
ors and officers going through transition 
raining. It also includes additional per 
cnnel who would receive annual tran 
ition training for 10 vears. ‘These are 
ground service mechanics and in 
tructors, four maintenance base m«¢ 
hanics and instructors and 20 flight in 
tructors and ofhcers 
The study concludes that use of a 
ject engine trainer for such a program 
vould save more than $91,000. This 
figure does not take into consideration 
loss of revenue that an airline could 
incur as a result of mjurv or accident 


TURBO-CAT aircraft launcher is powered by six Allison J33 turbine engines. Manufacturer, 


ining 


engine operation or flight train- 
ng or lo of revenue due to aircraft 
cing assigned to training program 

E. A. Link, chairman of the com- 
pany’s board of director created the 
first Link trainer in 1929. A few vears 
later, Link Aviation, Inc., was founded 
In 1954, Link Aviation, Inc., became a 
ubsidiary of General Precision Equip- 
ment Corp., which improved the firm's 
financial position with regard to capit il 
ind also made available the services of 
ome 2.500 scientists, engineers and 
technicians working for GPI irious 


ubsidiaries 


All American Engineering Co., says unit transmits 50,000 hp. to launching cable. 


Jet Launcher Proposed to SAC 


New York—Strategic Air Command 
uld cut five minutes from scramblc 
time by using a jet-powered aircraft 
launcher on short dispersal fields, All 
American Engincering Co. officials said 
here recently 

All American's lurbo-Cat” jet 
launcher and its “water squeeze” cable 
tvpe arresting gear (AW Sept. 23, p 

now is under evaluation by SAC 

for possible use im airports strong 
nough for, but too small for, B-52 
ind B-47 bombers 

Administration’s supplemental budget 
request (AW Jan. 20, p. 28) includes 
$219 million to expand and speed pro 
grams for construction of SAC dis 
versal and alert facilities 

Charles W. Wendt, All American 
president, said overall cost of com 
yanv's Assisted ‘Takeoff and Landing 
Svstem 600, which includes two “Turbo 
it”’ launchers, four arresting gear unit 
ind allied equipment, is $2.6 million 

The ““Turbo-Cat,” Wendt said, can 
xut five B-52 bombers and four KC-135 
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tankers into the air in less than 15 min 
it a dispersal base where the longest 
unwav is 5,000 ft. First aircraft can be 
wt seven minutes after zero, or scram 
ble, time 

Lurbo-Cat is powered D\ ix Alli 
m J33-A16A jet engines, transmitting 
50,000 hp. to launching cablk 

On landing, Wendt continued, the 
bomber 2,000 ft. after touchdown, ex 
crting onlv a 14 G force on the crew 
Svstem 600 has not been actually 
tested with SAC aircraft 
ficials said 

lests run at Georgetown, Del.. Sus 
cx County Airport utilized Republic 
'-S4 and MeDonnecll F2H aircraft, 
McCallister, chief 


wate! Sg ever arresting geal in stop a 


ompam ot 


test pilot 

Safety factors in Svstem 600 arresting 
gear, outlined by Ravmond B. Janney 
II, chief engineer, “far outweigh” chain 
system now in use on many military 
fields. He said chain tends to whip, 
breaking links and = occasionally en 
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We design and build: 


e Forge Dies 
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Senior 
Engineers 


Link Aviation, Inc. — a leading 
subsidiary of General Precision 
Equipment Corporation — has 
openings for senior engineers 
capable of independent activity, 
yet able to direct and coordinate 
the activities of others when 
necessary. 
These men are needed in all 
phases of engineering activity— 
project engineering and design 
—in the following fields: 

Advanced Optics 

Analog Computers 

Digital Computers 

Radar Simulation 

Pulse Circuitry 

Mechanical Design 

Electrical Design 
They should be stimulated by the 
challenge of untried approaches 
and complex electronic or me- 
chanical design problems. 
If you are one of these engineers, 
Link offers an unusual oppor- 
tunity for professional growth 
to establish a solid, successful 
career while receiving generous 
employee benefits and raising 
your family in an ideal suburban 
environment 
Company-sponsored graduate 
program. For additional infor- 
mation, or to arrange an inter- 


view, submit resume to: 


Kenneth T. Viall 
Manager of 
Engineering 
Employment 
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LINK AVIATION, INC. 


BINGHAMTON, NEW YORK 

















tangling aircraft. System 600 utilizes 
endless belt of cable. 

Commercial airlines are “interested” 
in the assisted takeoff and landing sys- 
tem, according to Wendt, but he said 
“use of the word ‘catapult’ has caused 
some lines to shy, for fear of adverse 


oy rr 


passenger reaction.” He recommends 
use of a hook on an airline arresting 
gear system, but admitted “it will hang 
another 200 Ib. on the airframe, and 
that’s a real problem.” Wendt backs 
hook use “‘because its been proven over 
the years by the Navy.” 


a ae ire 


RUBBER TIRE BAGS with a liquid capacity of 500 gal. each are pulled in sets of 10 


by all-terrain Teracruzer. Fluid bags carry fuel, liquid chemicals or water. 


Transporter Tows Fluid Fuel Bags 


Ground fluid transporter that tows 
large rubber tire bags holding 500 gal 
of liquid each in sets of 10 or more 
behind an all-terrain Teracruzer has 
been developed by the Four Wheel 
Drive Auto Co. for the Army’s Trans 
portation Research and Engineering 
Command 

Containers for the Four Wheel 
Drive fluid transporter were developed 
by Goodvear Tire and Rubber Co 
which also designed the pillow tires for 
the ‘leracruzer tractor (AW Feb. 4, 
1957, p. 96) 

Current transporter can carry 5,000 
gal. of fuel or other fluid in 10 500-gal 
capacity fluid carriers which are 5 ft 
high and 34 ft. wide. 

Over-size tires are mounted in pairs 
on special axles and towing assemblies 
equipped with filling, emptying and 
braking systems developed by Four 
Wheel Drive 

Actual capacity of the transporter is 
limited only by the pulling power of 
the towing vehicle 

Other than fuel, the rubber contain- 
ers can be used to transport a variety 
of liquid chemicals, or water for fire 
fighting, according to Four Wheel 
Drive 


Filling and Emptying 

\ system designed by Four Wheel 
Drive can fill or empty each container 
at a rate of 50-100 gpm. Units may 
be filled and emptied by gravity, pres 
sure or vacuum svstems. A filtering 
system is provided for direct pumping 
of aviation fuels 

Rubber containers resist the effects 
of a range of chemicals and fuels up 
to 40% aromatic content, can be stored 


in temperatures down to —SO0F and up 
to 160F and have operating tempera 
ture limits of 65F and 125F, the 
manufacturer said 

Goodvear units are mounted on tubu 
lar axles with wheel bearings and hub 
and rim mountings that allow easy r 
moval and replacement of empty tir 
bags. They can be equipped with air 
or vacuum-over-hvdraulic brakes which 
are operated from the towing vehick 


Terrain Capabilities 


Four Wheel Drive savs that by mak 
ing the fluid containers their own 
mobile carriers, the transporter can 
move over terrain such as sand, mud 
swampland, boulders, side slopes, hills 
ice and deep snow which would bog 
down conventional fuel-moving vehi 
cles 

Emptv containers can be dropped bi 
parachute; full units have been dropped 
five feet without damage during demon 
Strations 

Four Wheel Drive has 
other transporters with capacities rang 
ing from 140-1,000 gal. which may be 
towed singly or in tandem. Goodyear’s 
single containers range in height from 
34-5 ft. and in width from 34-7 ft 
when full loaded 


Lubricant Withstands 
™“" ry 
600F Temperature 
Extreme temperature greas¢ with an 
operating range from —+45F° to 600F has 
been developed by Shell Oil Co. to 
meet the high temperature demands of 


supersonic aircraft and missiles. 


Labeled grades ETR Grease B and 


developed 
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1). the lubricant extends feasible lubri 

iting temperatures from 500K to 6001 
Specifically, its high temperature per- 
formance, using ABEC rng, CRCL-35 
procedure operated continuously, 1 
sulted in a failure time of 104 hr. at 
GOO! 

Shell savs that in addition to high 
temperature range the new ETR class 
sreases are water resistant, have very 
iow evaporation rates and excellent: m« 
chanical — stability Company quotes 
these tvpical evaluations 
© Drop point: above 550] 

e A.S.T.M. penetration @ 77h: worked 
60 strokes—331: worked 100,000 strokes 

384 
e Torque rate ratio: (SAF-S-5C meth 
od) is lb. /sec./-radian at 40F: 2.4 

At 450F bearing performance of the 
gicase will surpass the 500 hr. mim 
mum specified in MIL-G-25013, accord 
ing to Shell. Company says that the 
lubricant has been field tested for the 


past two vears 


Payroll Data Process 
Cuts Cost by $1.500 


\ saving of over $1,500 monthly in 

payroll accounting costs is reported by 
\Mienasco Manufacturing Co. in_ proc 
ssing the pavroll of its Ft. Worth 
lex., plant. Costs were reduced, the 
firm states, by tving in the Texas facil 
itv, which emplovs 350 people in the 
manufacture of aircraft landing geat 
nd guided missile components, with 
\Menasco’s data processing center in 
Burbank. Utilizing International Busi 
ness Machines equipment, including a 
card-punch machine, card-to-tape con 
erters and teletvpewriters, pavroll data 
s transmitted daily to Burbank and at 
the end of the week the accumulated 
cxtensions are returned by wire to Ft 
Worth in the form of checks. Elimina 
tion of manual accounting costs and 
retention of central control of account- 
ing are chief advantages of svstem 


Magresium-Thorium Alloy 
Reduces Bomare Weight 

Magnesium-thorium allovs are being 
sed by Boeing to reduce airfran« 
veight of the 7,500 lb. Bomarc area 
defense missile. Sclected because of its 
light weight, stiffness and heat resist 
nce, the material is used in sheet, ex 
truded and cast form. 

The missile uses magnesium-thorium 
illovs in 46% of the upper wing sut 
faces and 32 of the lower wing su 
faces, upper and lower surface clevator 
kins and doublers, and the entire fin 
ind rudder skins and doublers. Boeing 
reports that the use of magnesium 
thorium alloys obviated a_ potential! 
supersonic flutter problem due to its 
high strength-weight ratio 
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TJ spacemaker cylinder 


Quality Engineered 


to give quality results 


with Extras... 
at No Extra Cost! 


















































































You get more—much more—when you 
specify and use any of T-]'’s complete line of 
Spacemaker cylinders. The Spacemaker is 
engineered to give you better, more accurate, 
and longer service—offers, exclusively, many 
extras...that are STANDARD, AT NO 
EXTRA COST! 


Designed to eliminate tie-rods, providing 


greater strength -+. Saves space... reduces 
manhours and costs in all push-pull-lift op- 
erations. OFF SHELF DELIVERY in a wide 
range of styles and capacities, with 64,000 
combinations.: Write for catalog SM 56-2 
with complete engineering details. The 
Tomkins-Johnson Co., Jackson, Mich 
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RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS 

















METAL PISTON ROD SCRAP. 
ER Standard ot No 
Extra Cost! 
NEW “SUPER” CUSHION FOR 
AIR Stendord ot N« 
Extra Cost! 
CHROME PLATED CYLINDER 
BORES AND PISTON RODS 
Stendard at No Extra 
Cost! 
ONE PIECE PISTON 
Standard at No Extra Cost! 
NEW “*SELF-ALIGNING"™ 
MASTER CUSHION FOR HY- 
DRAULIC USE Stand 
ord at No Extra Cost! 
NO TIE-RODS TO STRETCH 
Standard at No Extra 
Cost! 




































































STREAMLINED DESIGN 
Oil Pressure to 75 P.S 
gir to 2 P.S.1. Standard oat 






No Extra Cost! 

FORGED SOLID STEEL HEADS 
Standerd at No Extra 

Cost 
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USAF Secretaries Defend Budget Reins 


Washington—Two top Air Force 
officials have spoken out in defense of 
the Administration’s policy of keeping 
defense spending under tight rein. 

USAF Secretary James H. Douglas 
admitted that in the pre-Sputnik area 
“some of our efforts to determine and 
control rates of expenditure for pro- 
curement were clumsy” and said “there 
are a few scars,” but he said “real bene- 
fits came out of this experience.” 

USAF Assistant Secretary for Ma- 
tericl Dudley C. Sharp said “monetary 
restrictions . . . have had at least one 
great advantage—they tended to give 
the taxpaver more for his money, with 
no substantial loss of time.” 

Douglas said in a recent speech in 
New York that both USAF and its con- 
tractors “were better able to estimate 
the rate at which procurement contracts 
were spent” as a result of the spending 
ceilings. 

Their joint efforts to hold down ex 
penditures “resulted in very substantial 
savings that would not otherwise have 
been realized,” Douglas said. “We are 
today better able to undertake new high 
priority projects.” 


Soviet Russia’s intercontinental bal- 
listic missile firings and satellite launch- 
ings have raised general concern as to 
“whether we have spent enough, or 
are spending enough, on defense,” 
Douglas said, but he believes “the Presi- 
dent and the Congress are alert to the 
danger.” 


‘Not in Immediate Danger’ 


Douglas’ own view is that “we are 
not in immediate danger today, but that 
dangers to our national security will in- 
crease tomorrow, and dav after to- 
morrow, except as we do those things 
necessary to maintain an effective de- 
terrent force.” 

U. S. and its allies together possess 
enough deterrent strength now, Doug 
las said. In heavy and medium jet 
bombers and tankers, the U. S. is ahead, 
but “in the field of ballistic missiles 
and particularly satellites, we are some- 
what behind the Soviets,” Douglas 
said. ““The Soviet missile development, 
coupled with its large fleet of sub 
marines, constitutes a growing and in- 
creasing threat.” 

Russia’s channeling of its most tal- 


ented youth into engineering and th« 
sciences “is the feature of the Soviet 
threat that is perhaps the most serious,” 
Douglas said. 

Although the U., S. is strong enough 
today, the USAF secretary said, “we 
must be wise in our planning and 
strong in our effort if we are to main- 
tain our deterrent power in the w eapons 
of tomorrow and of the day after ‘to- 
morrow.” 


USAF Steps 


Some of the steps Douglas said USAF 
is taking to keep pace with advances in 
weapons technology are 
e “Missiles are not only supplementing 
but are replacing manned _ aircraft.” 
USAF witnesses including Chief of Staft 
Gen. Thomas D. White and Maj. Gen 
Bernard A. Schriever, commander of the 
Ballistic Missiles Division, testified be- 
fore the Senate Preparedness Investigat- 
ing Subcommittee recently that the 
Fiscal 1959 budget does not provide 
enough acceleration of intermediate and 
intercontinental missile programs. 

e “Strategic Air Command is in the 
process of being strengthened by the 


Lockheed Policy Committee Sees Nuclear Aircraft Cockpit Mockup 


C. L. Johnson, Lockheed vice president-engineering and research, examines controls in mockup of nuclear aircraft crew compartment 
(left) at Lockheed’s Georgia Division, Marietta, Ga. At right, Hall Hibbard, Lockheed senior vice president (fourth from left), watches 
Johnson's reactions on TV. Equipment is in human factors laboratory, used to check factors involved by crew on theoretical five-day flight. 
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Navy Petrel air-to-underwater missile, now out of production, is shown for first time not suspended from aircraft. 


Petrel Powered by J44 


developed by Fairchild is powered by J44 turbojet. Guidance system is radar homing. 


conversion of B-36 wings to B-52s. This 
process is half completed . . . .” Ai 
lorce witnesses, including Gen. Curtis 
LeMav, former SAC chief and now vice 
chief of staff, told the subcommittec 
that production of B-52 and KC-135 jet 
tankers still is too low. Fiscal 1959 
budget includes no funds for increased 
or accelerated B-52 or KC-135 produc- 
tion. 

e Increasing SAC’s alert time. ‘Testi- 
mony by USAF officers indicated they 
do not think the effort in this direction 
is vet sufficient, even with the funds 
provided in supplemental 1958 and 
liscal 1959 budgets. 

e “The first of the supersonic B-58s are 
being test flown and are meeting all 
expectations.” Lt. Gen. Clarence S. 
Irvine, USAF deputy chief of staff, ma- 
teriel, testified that the B-58 is “a 
magnificent aircraft” that has been re- 
tarded by lack of finances at every stage 
of its life. First production funds for 
the B-58 are in the Fiscal 1959 budget. 


WS-110A 


Douglas also cited work on the WS 
110A chemical bomber, overseas de 
ployment of Tactical Air Command— 
heaviest loser in the cut from 128 
planned wings to 117 in the Fiscal 1959 
budget; early warning nets and inter- 
ceptor bases that will include Bomarc 
missiles; the planned ballistic missile 
warning system, (AW Jan. 27, p. 26); 
research with the X-15 rocket aircraft; 
the WS-132A strategic missile, ete. 

Assistant Secretary Sharp, speaking at 
I't. Wayne, Ind., attacked the recent 
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“tendency to tear down the public’s 
confidence in our military establish 
ment,” including the contentions that 
“we lack a feeling of urgency, that we 
allow fiscal limitations rather than de- 
fense needs to limit our military effort, 
that there is excessive waste and duplica 
tion of effort among three services, and 
that our procurement practices are fre 
quently inept.” 


Sharp Answers Criticisms 


Sharp’s answers to some of these 
criticisms 

e Urgency. Since “we cannot have all 
of everything that can be thought up 
the degree of urgency attributed to each 
area is a matter of judgment.” Sharp 
cited the ballistic missile program as an 
example of evaluating proposals care 
fully “in the light of deterrent strength 
now and in the future.”’ He said missile 
work was slowed in 1947 “partially be- 





Solid Potential 
Washington—Development of 


propellants will 
“medium-range 


solid 
launching of 
missiles 


permit 
ballistic 
manned aircraft and should add an im- 
portant new offensive weapon to our 
forces,” according to USAF 
James H. Douglas. 

Douglas also says Atlas and Titan in- 
tercontinental missile 
“with stages added, can provide propul- 
sion for the launching of relatively large 
satellites and permit exploration beyond 
our satellite, the Moon.” 


from 


Secretary 


booster engines, 











Anti-submarine missil 


cause warheads available then were tox 


heavy,”” and was revived with top prior 
itv “when it was clearly determined 
that lighter warheads could be made 
@ Fiscal limitations. The statement that 
overtime retarded miissilk 
efforts Sharp com 
mented 

Overtime also was allowed on B-52 
and KC-135s when it was necessary t 
| It is true 
2 production 
that was once 
“Admit 


influ- 


mad 


restrictions 


simply is not 


maintain schedules, he 
that we did not allow 
to reach the higher rate 
contemplated Sharp 


} 
tedly, 


Sale 
B-5 


said, 
monetary considerations 
enced the decision, but it was 
primarily to get more model improved 
aircraft with greater striking power.” 
USAF * proceeded with somewhat kc 
urgency in its tactical and air 
Sharp said, but 
interceptors, fighter bombers and area 
missiles’ —including Centur 
urcraft and the 
“were pushed at substantial rates.’ 
Development of SAGI 
an orderly 
to press forward at a more rapid pac 


defens« 
programs, ” idvanced 
defense 
Series Bomarc missile 
continued in 
fashion. It appeared unwis 
because of many complex technological 
problems that' had to be solved.” Sharp 
said 


Why Aircraft Slippages 


uircraft schedules wer 
slipped, largely for technical 
on the theor 
ter to “make haste slowly,” he said 

‘As a Case could 
produced one of our aircraft, the F-1 0+ 
at a faster rate,” Sharp said. “But pr 


‘Some of our 
Teasons 
that it is sometimes bet 


in point, we have 
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9 stage compressor 





Compressor casing 





Combustion chamber 


2 stage turbine 


Afterburner injectors 


Afterburner tail-pipe 


Afterburner flame-holders 


Nozzle jacks 





Variable area nozzle 








Atar 9 Turbojet Utilizes Afterburner 


Snecma Atar 9 French turbojet is an afterburner version of the Atar 8. Compressor air intake casing contains six hollow struts which contain 
the bevel gear shafts, the air starter feeding ducts and the oil vent. Circulating hot air in hub cowling, struts and nozzle guide vanes pre- 


on, Engine is stressed for speeds up to Mach 


duction of its fire control system could 
not keep pace.” 

Monetary restrictions gave the 
paver more for the same money 
with no loss of time, Sharp said. 

“Restrictions resulted in re-evalua 
tion of many of our projects, elimina 
tion of some that were outmoded—such 
as the Navaho—elimination of extrava 
gant practices among some contractors, 
freeing up of frozen talent, reappraisal 
of military activities, resulting in elimi 
nation of less urgent activities and re- 
duction of overhead. 

“Reduction of overtime was involved, 
but, as I say, it did not adversely affect 
vital production and development, 
while it did very substantially reduce 
costs In many areas. 

‘In other words, fiscal limitations re- 
sulted in a_ general belt-tightening 
which now makes more funds available 
where thev are most needed.” 

Sharp said the sometimes proposed 
“Single Service of Suppl . is not the 
answer’ to defense buying policy prob 


tax- 
and 


+ 


- 


lems. “In consideration of the size of 
the services, the Single Supply approach 
would make that are already 
huge and unwieldy, three times as huge 
Continued improved supply coordi 
nation is a better solution, even for com- 
mon items.” 

Sharp also defended negotiating of 
contracts as opposed to advertising for 
bids. He said small business got more 
than $723 million (8.2%) in prime con- 
tracts from the $8.75 billion procure 
ment in Fiscal 1957. Through subcon 
tracts, small business got another $1.5 
billion, or 21.5% of the $8-billion paid 
to 88 large contractors, he said. 

“It should be clear,” Sharp said, 
“that the criticism leveled at Air Force 
buying practices is not fully justified. 

Why, then, do we have adverse 
publicity? For thing the free 
American practice of criticism is vital 
in a democracy such as ours. Diverg 
ent views are always healthy 

“For another, the press largely, and 
quite naturally, follows the adage that 


systems 


one 


Northrop Builds Research Center 


Key structure in Northrop Aviation’s new scientific research center at Hawthorne, Calif., 


is this six-story tower. Center is part of the 
research and development program. 
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firm’s advanced missile and manned aircraft 


vents icing. Combustion chamber is annular, and two-stage turbine is incorporated. Afterburner governor allows throttlability with burner 


‘good news is not news.’ Critical items 
are almost always more newsworthy 
than are favorable ones. We would ap 
preciate a little more emphasis on the 
brighter side of our picture 

“Then there is the political atmos 
phere. On this score, I regard congres 
sional hearings extremely useful. ‘The 
are the people’s means of expression 
and act as the watchdog of the people’s 
interests 

They are an effective means of un- 
covering deficiencies in the huge and 
sprawling business of government 

“T believe, however, that they should 
be temperate, as they largely are. rf 


Auto Landing System 
Uses Reverse Thrust 


Air Materiel Command flight test 
contract for research and development 
of an airborne flight control system 
which thrust ind 
mits automatic instrument landings by 
highspeed aircraft has been awarded to 
North American Aviation Inc.’s Los 
Angeles Division. Contract figure is 
$2.600.998 

North American is system managet 
of an analytical study and determina- 
tion of what is required in developing 
an automatic instrument landing sys 
tem (AILS) which will take over con 
trols from pilot. North American will 
not attempt to develop the instruments 
but will utilize companies in this field 
Company’s Autonetics Division will de 
velop the flare computer for the system 

Under contract terms, AILS proposes 
multiple and variable angle glide paths 
with constant speed control. Contract 
also includes a requirement for manual 
operation using component parts of the 
system and the ability of pilot override 
of the automatic control. After deter 
mination of requirements for AILS, 
contract provides for design, fabrication 
and installation in an F-100. 


uses a reverser p¢ if 
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SAFETY 


CAB Accident Investigation Report: 


Lack of Alertness Cited in Airline Crash 























At 0001,* Jan. 6, 1957, a Convair 240-0 
N 94247, owned and operated by American 
\irlines, In rashed during an instrument 
ipproach to Tulsa Municipal Airport, Tulsa, 
Okla. The accident resulted in fatal injuries 
to one of the 10 o 
to six and minor injuries to one. The air 


lly damaged 


upants, serious injuric 


raft was subst int 


HISTORY OF THE FLIGHT 


Flight 327 was scheduled between Provi 
ence, R. L., and Tulsa, Okla., with inter 
ediate ps including Chicago, Ill, and 

Louis, Springheld and Joplin, Mo. The 
] however, the 


hicago was routine 
the cockpit, observed 
light for the 


forward 


cessory Compartment 


ittention of both 
the relieving 
was mack 

Because 


warning 


rst Offi 


Shirley D. Walker. Flight 
} ] ted 


uutine to Joplin and it d ted 
ven passengers aboard. Lea 
uircraft weighed 35,940 Ib 
inder the allowable 


} 
5 NHNro}! Ti\ 
pre per 


; 


2TOSS 


1S 


load w 
leared by ARTC Air 
to the Owasso “H” 

to maintain 4,00 
ipproach control 

caran 
ifter takeoff 


np Th \ 


d and 
t+ it 


ported leaving 4,000 
10 min. later compan. 
flight the Tulsa 
The company then 

il altimeter setting 
pressure as 460 ft. abov 


! knowledge 1 nd Flight 


proximately 


hanging er to Tulsa 


I pucnc 
the flight reported 
of Chanute low frequency range 


ipproa 1 


TOSSING the 


immediately cleared by 
lirect to Owasso, to descend to and 


3,500 ft ind to report when 


tandard and 


tance are 
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given 
rt overcast; 


drizzle ind 


expec ted 


wer Owasso. The 2328 Tulsa w : 
the flight as: Measured ling four on 
visibility 24 mi.; ver y he groundpat 
yg; wind calm Substantial 
Later, the flight reported it was 14 mi luded bu 


‘ 


from Owasso and asked if any 


\pproach control advised no delay 


was expected since the nly local traffic 


vas then making an ILS ( Instr 


ing System) approach 


Shortly thereafter approa 
ight 327 that the i 
U. S. Weath 

eiling, and ash 


in ILS 
flight advi 
ipproa h 
lingly. It 


the Owass 


| light 


inbound 


Cwass« 


ollaps 
point 
to the top 
1 deep and wide di 
rest approximately 54 
of initial touchdown 
Fire did not occur 
\ search made 
path for p 
have broken 
craft but no 
sequently, all 


main wreckag 


Componel 


were severely 
ilthough held 
as lying flat on the 


ing was folded back 





Vertol 44 The petroleum industry has a new tool, the Vertol 44 helicopter, 
to cut manhours, money and misery out of exploratory drilling 


solves transport problem = * remote sites. 
f il ° d t The Vertol 44 is a heavy-duty, universal vehicle that makes the 
or oli inaus ry sky a 100 mph highway, almost any clearing a landing field. Gone 
is the need to hack roads in jungle, swamp and mountains. You 
may need it for these money-saving missions: 


Flying Truck: The Vertol 44 carries more than 2 tons of cargo 
in tropical areas...transports the entire 175,000 lbs. of a drill rig 
over a distance of 50 miles out and back, in only 56 flying hours. 
Its 600 cu. ft. cabin accommodates 50% more cargo than any 
other commercial helicopter, with no problem of load placement. 


Flying Bus: Airlifts up to 19 passengers ... 2 typical field crews 
...to jungle derricks or offshore drills... flies exploration teams 
to otherwise inaccessible spots. 


Flying Crane: Hops rivers, ridges and swampland with sling- 
loads of pipe, rig superstructure, large pump components or even 
mobile field offices. 


Flying Tractor: Frees mired vehicles, hauls barges, drags 
sledges. It has even towed a 3,000-ton ship. 


For more information on this multi-purpose vehicle for the oil 
industry, write to: Customer Relations Department 


VERTOL 








Hircrapt Corporation 


MORTON, PENNSYLVANIA. 
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to the accident and found to be satisiacton 
On the morning of Jan. 6 a 


nass which 


cold air 
ridge of high 
portion of 


onsisted of a 
| the eastern 


States and extended to the 


pressure COVCTe( 


the United 


uithwest from the St Lawrence River 
Valley into Mississippi and Alabama. 
Southern Missouri and northeastern Okla- 


1ioma were on the western side of the 
igh pressure ridge within the northward 
turn flow of the air mass. The modifi 
ition of this ai during its return 
1 cool, moist layer of air, 
from the ground to an approxi 
ite height of 4,500 ft. msl., over north- 


mass 
ww resulted in 
xtending 


tern Oklahoma with fog and drizzle 
Tulsa 
Che U. S. Weather Bureau forecast for 


rtheastern Oklahoma, for the period 1900 

Jan. 5 to 0700 Jan. 6, indicated overcast 
mditions with a ceiling of 2,500 ft. and 
top of 5,500 ft. It also indicated that 

ceiling would ifter midnight to 

10 to 1,500 ft. and that visibility would 


three to six miles in fog 


lower 


Ihe terminal forecast for Tulsa for the 


iod 2300 ¢t 300 of the same dates 
ndicated: Ceiling SOO ft., overcast; visi 
lity 4 mi; with fog and _ occasional 
ght drizzle The 2355 special weather 


servation giving the ceiling as 200 ft 
vas transmitted to the flight by the tower 
mtroller at 0002. The crew said it did 
ot receive it 
Prior to the 
om Chicago, a company meteorologist 
there briefed the crew on the weather, 
idvising that clouds with ceilings of 500 
» 600 ft. and with tops 4,500 to 5,000 
fi.. together with visibilities of 14 to 2 
ould be expected at Tulsa between 
1900 and 2100 Jan. 5 The crew was 
idvised further that conditions would lower 
radually after that 


leparture of light 32 
+ 


+ 


time 


Copilot Flew Approach 


Capt. Mims testified that the flight 
routine until approaching ‘Tulsa 


from Chicago to 
officer alternated 


the flight 
Tulsa he and the first 
fiving the aircraft, without changing seats, 
ve fiving one leg and the other the next, 
nd from Joplin to Tulsa the first officer 
vas at the controls. The captain said that 
» short time after cruising alti 


Vhroughout 


reaching 


tude (4,000 ft.) they went on instruments 
vecause of weather and remained on instru 
nents until shortly before striking the 
tr 


As the aircraft approached Owasso, Tulsa 
ipproach contro] asked what type of instru 
ment approach the flight wished to make 
The captain said he decided on an ADI 
traight-in approach to runwa\ 17, thereby 
sing the back course of the ILS and the 

facility as reference for 


()wasso prope! 


ilgnment 


Accordingly, having been cleared, the 
flight crossed the Owasso facility initially 


it 3,500 ft. msl. and began the usual 

nin. standard holding pattern while await 
Both captain and 
their ADF ap 


ing approach clearance 
irst officer said they had 


proach plates in readiness. While flying 
uitbound on a heading of 354 deg. for 
t min. the flight was cleared to land 

officer 


Capt. Mims said he told the first 


that he could descend to 700 ft.. but he 


AVIATION WEEK, February 3, 1958 


telling him 7UO ft mn 
( The 
landing minimums for a straight-in approach 
to runway 17L for Convair aircraft are 
400 ft. and 1 mi The captain said he 
then told the first officer to establish a 
rate of descent of 1,000 fpm. Thirty sec 
onds later a descending standard right 
turn to a heading of 174 deg. was begun, 
the landing gear a~vas lowered and the flaps 
were extended 21 deg 

lhe captain stated that with the checklist 
completed they crossed the facility at an 
altitude of approximately 1,200-1,300 ft., 
according to his altimeter The distance 
from the facility to the approach end of 
runway 17L is 5.6 mi. 

In American Airline 
tain and first officer have an altimeter in 
front of them on the instrument 
According to American Airline 


not remecmbel 


the field level altimeter ympan) 


urcraft both ip 
} 
pane 


} 
procedure 


vhen a landing is to be made the captain's 
iltimeter is set to field level pressure 
that it would read in actual feet above 
the airport and zero when on the ground 
Ihe first officer’s altimeter is set to mean 
sca level barometric pressure and thus would 
read, in this instance, 674 ft., the elevation 
of the field, when on the ground 
Power Applied Too Late 
lhroughout the approach the captain 


performed the duties of first officer, with 


the first officer executing the apprdéach 
from the right seat Lhe aptain said 
he did remember looking at his altimeter 
from time to time during final descent 


ind that he last observed it when it read 
700 ft. He fully expected they would be 
mtact at 600 ft. He said the rate 


1 
Visuall 


of descent remained about 1,000 fpm, 
throughout the entire descent with the 
airspeed between 120 and 130 kt He 


turned on the landing lights during the 


final portion of the descent but the re- 
fiection from the cloud was so great he 
immediately turned them off. He _ next 


remembered glancing out his window and 
lights to his left. Suddenly realiz 


seeing 
ing he should check the descent, he started 
to apply additional power but as he did 
he “felt something grab the airplane o 
hit it Ile immediately pulled all powe 
off 

The first officer testified that he did not 


remember anvthing after the start of the 
ipproach except that at one point during 
the descent he noted a reading of 1,5 
ft. on Ins altimeter 

All survivors left the aircraft through 
the rear service door, the emergency exits 
ind the left pilot’s window 

Captain Mims had flown the Chicago 
Tulsa route for 14 years and had approxi 
mately 4,000 hr. in Convair aircraft. First 
Officer Johnson had -about 9 hr. in 
Convair aircraft. The Chicago-Tulsa route 


was new to him and this was his first actual 
instrument approach to Tulsa. This flight 


was also the first time these pilots had 


flown together 


ANALYSIS 


As indicated previously, the possibility 
of a failure or malfunctioning of one or 
hoth altimeters were thoroughly explored 
during the investigation. However, the fact 
that these altimeters, when bench tested, 














GRAY CODE 





BINARY 


BINARY 
CODED DECIMAL 









LIBRASCOPE 
SHAFT POSITION-TO-DIGITAL 


CONVERTERS 


Equipped with ANTI-AMBIGUITY 
DOUBLE BRUSH PICKOFFS 


Useful in a wide variety of applications 
including digital aircraft and missile 
controls, machine tool controls, digital 
readout from strip chart recorders, and 
as the modulator and de-modulator in 
pulse-code modulated radio links 


GRAY CODE MODEL —Capacity of 8 
binary digits (single brush pickoff), 
BINARY MODEL — Capacity of 7 to 19 
binary digits 

BINARY CODED DECIMAL MODEL 
Capacity range from 0-1999 to 0-35.999 


Units for special codes or 
Capacities are built to meet 
specific requirements 


SHOCK ENDURANCE 208 
TEMPERATURE RANGE to 83°C min 
CODE DISCS : Rhodium plated phenolic 
SS Multiple wire brush 


Two pickoffs ‘channel 


nuous, either direction 


ROTATION. .... .Cont 


RUGGED—NON-MAGNETIC—LONG LIFE 
MAY BE READ WHILE IN MOTION 


SPECIAL CONVERTERS DESIGNED TO MEET 
YOUR INDIVIDUAL PROBLEMS 


Send for il b 


prochure 


ustrated 





808 Western Avenue «+ Glendale, Ca! 








WHEN YOU NEED 


More torque 
per inch 

More torque 
per ounce 





Here’s why Formsprag is your answer: 
To design tomorrow’s aircraft, missiles 
and rockets, engineers must first face 
and solve this one demanding dilemma 
at least: how to build more and more 
performance into less and less space? 
Here’s how Formsprag’s patented 
clutch design—which transmits more 
torque per cubic inch of displacement 
than any other clutch now available— 
has helped other manufacturers re- 
solve this size vs. space problem... 
A leading missile manufacturer em- 
ploys two Formsprag Clutches in an 
auto-pilot to provide two unidirec- 
tional output speeds from a single- 
speed, reversing power source. 

An hydraulic actuator manufacturer 
has designed two Formsprag clutches 
into a stabilizer actuator to provide an 
irreversibility feature in order to pro- 
duce precise control settings. 

Perhaps a Formsprag clutch offers the 
answer to one of your present design 
problems. If so, you'll be interested in 
talking to a Formsprag engineering 
consultant. 


SEND FOR LITERATURE — ask for 


new paper entitled “De- 





sign Considerations for 
High Speed Over-Run- 


ning Clutches? 





Over-Running, Indexing and Backstopping Clutches for aircraft, automotive and various industrial applications. 


paiement tenes tinea COMPANY 


World’s largest exclusive 23593 HOOVER ROAD, WARREN (DETROIT), MICHIGAN. PHONE: SLOCUM 7-8300 
manu facturer of over-running clutches a = IN CANADA: RENOLD CHAINS CANADA LIMITED 58-H 
Distributors in principal cities ait SF IN UNITED KINGDOM: RENOLD CHAINS LIMITED 
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ited « tly at altitudes below 6,00( 


tt uple vith the evaluation of the 

uificane the altimeter settings found 
tt impact indicates clearly that these 
istrument ld not have of themselve 


sroduced erroneous readings which could 
ive contributed to this accident 
Ihe probability of an error in altitude 





| 

ng introduced by accumulation of water 

in the stati ystem was also considered 
In thi mnection, it must be realized 
that the static system is common to both 

he airspeed 1 rate-of-climb instruments 
i ll as to the iltimeters An ettect 
1 th iltimeter would be accompanied 

1 similar effect on the airspeed indicator 


Furthermore, the captain’s and first officer's 
ressure instruments are served by separate 
nd independent static systems. 


No Instrument Malfunction 


It wa ta ved that it would be 
ary to hay 1 considerable amount 
vater accumulation in the static svstem 
to produce an error in altitude indication 
f a magnitude necessary to have iused 
t ! ident Moreover, this relatively 
irge quantity of water would have caused 
peed indications much higher than a 
il. It possible that the pilot would 
ot have proper! liagnosed these rrors 
I ng tie ipproach; however, he houl 
hav been alerted to the fact that som« 
thing was wrong. Since he testified that 
the lirspeed indications were normal 


throughout the approach and descent, it 


- P} 


ipparent that an aitimeter error of an 


PI 
rable magnitud wuld not have been 
sent. In an nt, because of the du 
lication of stat svstems, it is extremelh 


nlikely that an error in one system would 


ur at the same time and with the same 


enitude in the other system. According 
to American Airlines, the static system 
rain manifolds are drained at each periodi 
k, scheduled at periods not greater 

wm (125° by The static drain manifolds 
this aircraft were drained seven days 


r t the accident A review of the 
ice history of American Airlines’ Con- 


40 aircraft indicates no unusual 


yperational characteristics of their stati 
tem These records also reflect that this 
tat system compares favorably with the 


static svstems of other aircraft in the car 
ier’s fleet The Board therefore oncludes 
that altimeter malfunctions of such a mag 
nitude arising from water in the static 
tems are remote and improbable and 
that this possibility can be eliminated 
It is worthy to note that this was the 


first trip Capt. Mims and First Officer 


Johnson had flown together ind that it 
iso First Officer Johnson’s first inst 
nt approach into Tulsa This is not 


neant t nply that First Officer Johnson 


n instrument flving but rather 


1 


f proficiency was unknown 


his cgT 0 
to Capt. Mims and therefore, this ap 


ach, being made under rapidly deter 
ting weather onditions should have 
n monit 1 with the utmost ire 
Another factor that must be carefull 
nsidered is the weather and what pos bl 
ffect it mav have had on the iptain’s 
dgment. The company meteorologist at 


Chicago briefed the crew of Flight 327 
ior to departure, on the probabk en 
ind terminal weather conditions and 
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Century Electronics 








Performance Data 
Recorded on-Boar 

























Economically, Faithfully 
with 
Model 409D 
Recording Oscillograph 


Accurate, reliable on-board collection of 


missile performance and environmental 
data is accomplished with the compact, 
lightweight Century 409D. Near 100 

record recovery from hundreds of flights 


plus low per-channel cost gives a high 


€ 


data/dollar ratio. 
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Ask for Bulletir 








1333 No. Utica, Tulsa, Oklahoma 







Representation in Principal Cities 
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For structures that 
design with these 
































Must withstand heat and high stresses 
special Armco 


They offer unusual combinations of properties 
for missile and aircraft parts 


In designing structures that meet the severe demands of 
jet and rocket propulsion at supersonic speeds, special 
Armco Stainless Steels offer major advantages. They not 
only provide high strength over a wide temperature range, 
but other mechanical properties and characteristics make 
them especially useful for airframe structures, power 
plants and accessories. 

Here are a few basic facts on eight Armco-developed 
stainless steels that illustrate their potential in aircraft 
design. 

Armco PH 15-7 Mo—The newest of Armco’s revolu- 
tionary precipitation-hardening stainless steels. Offers ex- 
cellent fabricating qualities, sheet with a guaranteed Fy, 
of 225,000 psi in Cond. RH 950, and exceptionally high 
strength-weight ratios up to 1000 F. Commercially avail- 
able in all forms, PH 15-7 Mo provides unusual design 


advantages for critical parts of both missiles and aircraft. 


Armco 17-7 PH, 17-4 PH 


grades that are being widely used for missiles and air- 


Precipitation-hardening 


craft. Both grades offer high strength-weight ratios at 
temperatures up to 900 F, excellent fabricating charac- 
teristics and require only simple heat treatment. 17-7 PH 
is available in sheet, plate, strip, foil, bar, wire and billets; 
17-4 PH in bar, wire and billets. 

Armco 17-10 P 


hardening grade. It offers higher mechanical properties 


A special non-magnetic, precipitation- 


than standard non-magnetic grades. Useful for instru- 
ment parts, accessories and other applications that call for 
this unusual combination of characteristics. Available in 
the form of bar, wire and billets 

Armco 17-14 Cu Mo—An Armco Stainless that offers 
high, long-time creep strength in service up to 1500 F. 
Good room temperature mechanical properties are rela- 
tively unaffected by long-time exposure to elevated tem- 
peratures, Can be readily worked hot or cold, has good 


Stainless Steels 


weldability and machinability. Produced in sheet, strip, 
plate, bar, wire and billets. 

Armco 22-4-9—This austenitic stainless. containing 
chromium, nickel and manganese, is processed to retain 
high strength and hardness up to 1600 F. Short-time ulti- 
mate tensile strength ranges from 114,000 psi at 900 F to 
38,000 psi at 1600 F. High temperature hardness resists 


wear, erosion and galling. Available in bar and billets. 


Armco Ferrite-Free Type 431—Special Armco Proc- 
essing produces Type 431 that is consistently free of 
ferrite. Elimination of ferrite banding improves forge- 
ability, assures uniform properties and increased ductility 
in the transverse direction. Ideal for high-strength, cor- 


rosion-resistant forgings. Produced in bar, wire and billets. 


Armco Modified 12-Chromium Grades—Armco modi- 
fications of 12-chromium stainless that offer room tem- 
perature ultimate tensile strengths in the range of 115,000 
to 215,000 psi. Have good mechanical properties up to 
1200 F and resist softening at elevated temperatures. 
Produced in bar, wire and billets 

Where a combination of heat and high stresses must 
be overcome, consider the design and production ad- 
vantages offered by these special Armco Stainless Steels. 
For additional information on their properties and fabri- 
cation, fill out and mail the coupon 


ARMCO STEEL CORPORATION 
1368 Curtis Street, Middietown, Ohio 
Send me information on these Armco Stainless Steels: 


17-7 PH 17-10 P 

17-4 PH 17-14 Cu Mo 

PH 15-7 Mo 22-4-9 
Ferrite-Free Modified 1: 
Type 431 Grades 


Chromium 


EEE 
Company 
Street 


City 


eneserenasasanasenenanenesananand 


ARMCO STEEL 


ARMCO STEEL CORPORATION « 1368 CURTIS STREET, MIDDLETOWN, OHIO 


SHEFFIELD DIVISION © ARMCO DRAINAGE & METAL PRODUCTS, INC. * THE ARMCO INTERNATIONAL CORPORATION 
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Compressors for 
new Convair wind tunnel 





First stage Allis-Chalmers 19,000-cfm 
centrifugal compressor driven by an 8000 
hp Allis-Chalmers motor. 


Uses combination of Allis-Chalmers 
compressors, motors, switchgear, control 


Convair’s new high speed wind tunnel is a blow- 
down, intermittent-flow type. This design was 
chosen because of its comparative simplicity and 
because it requires only a fraction of the horsepower 
of continuous flow tunnels. 

Over 8,000,000 cfm in U. S. aviation test facili- 
ties, including wind tunnels and engine and com- 
ponent testing equipment, have been installed by 


Second and third stage centrifugal compressor 
driven by the some 8000-hp motor. 


Chicago Bridge & Iron Co., Prime Contractor 
Fluidyne Engineering Co., Consultants 


Convair, a Division of General Dynamics Corporation 
A-5. 


Allis-Chalmers. Equipment supplied by A-C 
includes axial, centrifugal and rotary compressors, 
and over 400,000 hp in electric motors, plus trans- 
formers, control and switchgear. 

Allis-Chalmers can provide unsurpassed experi- 
ence in compressor design and installation. Call 
your nearby A-C office or write Allis-Chalmers, 
Industrial Equipment Division, Milwaukee 1, Wis. 


Allis-Chalmers also supplied switchgear and control 
for power distribution and protection. 
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expected leterioration of the weather 
Tulsa after 2100. When the flight 
ported crossing the south leg of the Chan 
ute low frequency 
mtrol gave the 


5 


range, ‘Tulsa 
2328 Tulsa weather as 
ft 


overcast; visibility 


approach 


Measured ceiling 600 
24 mi.; verv light drizzle and fog; wind 
calm \ short time later the flight was 
dvised that the visibility was then 1} mi 
ind that the U. S. Weather Bureau was 
hecking the ceiling. Notwithstanding the 
fact that the visibility was 
that he did not have the 
heck, Capt. Mims 


proach, apparenth 


lowering and 
latest ceiling 
continued the ap 
assuming that the last 
ceiling report of 600 ft. would hold 
Whether the captain, because of this 
last ceiling report, had a feeling of false 
security is not known. It is true, however, 
that with his knowledge that the visibility 
had actually three-fourths of a 
nile in a few coupled with his 
company terminal fore 
cast, he should have expected the ceiling 
then to be less than that previously re 
primary importance 
bligatory that the captain 
uircraft to descend below 
altitude 


| ywered 
minutes, 
knowledge of the 


ported This is of 


ince it wa 
not permit the 


the approved minimum 


Altimeter Policy 


\s has stated, it is American Ai 
ines’ policy to set the captain’s altimeter 
to field pressure and the first officer’s to 
nean sea level pressure prior to an ap 
proach. Capt. Mims testified that the 
iltimeters were cross checked twice prior 
to the approach to Tulsa and that the 
readings found to have the correct 
relationship to each other 

Capt. Mims further testified that the 
lescent to Tulsa began at an altitude of 
3,500 ft. and that he told the first officer 
ve could descend to an altitude of 700 ft 
In giving these instructions to the first 
fhcer he made no reference to which 
iltimeter should be used Since the first 


} 
ccn 


were 


ficer’s altimeter is set to mean sea 
\ reading of 700 ft 
ild have 


] 1 descent to a 
iltimeter wo placed the 
round level 
altitude of 
ind.the accident oc 
it 0001; therefore, approximately 4 
the start of the 
1. Since the 
scene of the accident 
the aircraft descended 
erage rate of 721 fpm 
than the constant 
100 fpm. which th 
in his stimony, said occurred 
msidering such variables as ini 
n establishing the descent and 


it or near g 


descent from an 3,501 


s begun at 235 


descent 


C lev ition 


lesc ent 


rate of descent when a 
vas made to slow the 
that 
rate-of-climb indi 
stated 

lescent 
observed a read 


officer’s 


rossing 


reas n 
t-minute attempt 
raft down, it is probable when 
he iptain’s 
register as he 


average rate of strong], 
rests that the iptain 
f 1,200-1,300 ft. on the first 


} 


1 of his own when 


Itimetet instea 
the facility imbound This is a_ logical 

ption since at that time the first 
Officer’s altimeter should have l 
1,.200-1,300 ft. and 


registered 
2 ; 1 that of the iptain 
ipproximatel\ 700 ft.; it is further s Ip 


ported bv the fact that the accident oc 
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facility 


reading 


ibout one mun. after the 
thought that the 
was made on his own altimeter may 
led Capt. Mims to believe he had 
$00-900 ft. to descend | 
minimum altitude, and = thu nat 
prompted him to permit the descent t 
continue without realizing the close 
mity of the ground. Also, the first 
in interpreting the 


urred 
was crossed. The 
have 
some 
efor: reaching hi 


have 


proxi 
officer 
iptain s instruction 
to descend to 700 ft nay have 
the approach so as to descend over the 
station to a 700-foot indication on his own 
altimeter. Clearly, there was misunderstan 
ing and lack of alertness on the 
both the captain and first officer 


} } 
ipproacn 


out the 
FINDINGS 


On the basis of all ay 
the Board finds that 
1. The carrier, the aircraft and the 
were properly certificated 
2 veight of the ai 
the maximum allowable and 
properly distributed 
flight from Joplin to 1 
under instrument flying conditions 
4. This flight was the first 
iptain and first officer had flown together 
5. The first officer flew the aircraft from 
Joplin and during the instrument approach 
6. The aircraft and 
cluding altimeters, functioned in a norma! 
manner throughout the flight and approach 
7. The last weather report 
the flight indicated weather 
rapidly deteriorating 
8. The captain told th 
ould descend to 700 ft., 


] } 
mean sea level or above 


planned 


‘ 


part 
through 
entire 
uilabl evi 

crew 


2. The 


3. The 


time th 


its < omponents, in 


without 
the elevation 
urport 

illowed the 


ompany’ 


The captain 
flown below the 
ing minimums for this tvpe 


in altitude precluding tert 


PROBABLE CAUSE 


The Board 


mse of this 


letermines that the 
ident was the 
yf alertness in allowing th 
ontinue an instrument descent 
tude too low to permit terrain cl 
By the Civil Aeronautics Board 
James R. Dr 
Cuan GuRNFY 
Harmar D. Denny 
G. Josern Minet 


Louis ]. Hecror 
SUPPLEMENTAL DATA 


Civil Aeronautics Boa ‘ notified 
xccident at approximate] 
An investigation was 
in accordance with the 
2) of the ¢ 
s amend 
hearing was | 27-2 
Tulsa, Okla 
Amencan Aili 
corporation ind 1 i 
ofice in New York he 
possesses a certificate b mVvenience 
essity issued \ tin \ \cro 
Board and an air carrier 
ertificate issued by the Civil Aer 
Administration, whi wuthor 
riage of 


mpans 
i 


ind nec 


nautics perating 


persons property 


MINIATURE 
THERMAL 
RELAYS 


with 
99.99% Plus 
Reliability 


SERVICE-FITTED 


SERVICE-TESTED 
SERVICE-APPROVED 


Our complete 
environmental 

testing laboratory 
samples and certifies } 
daily production. 


erry 0 : 
r=) — = 
| TH. 


NORMALLY OPEN 











EXACT SIZE 


EXACT SIZE 

New NORMALLY CLOSED RELAYS NOW AVAIL- 
ABLE. They both meet or exceed requirements for 
guided missiles and complex electronic gear 

They are hermetically sealed by bonding metal 
headers to high thermal, shock resistant glass 
housings. 

They open or close a circuit positively in 0.1 
second or other delay times. 

They can also be safely used as a “squib” or 
timing mechanism. 





' 
' 
' 
! 
' 
' 
' 
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Typical Characteristics 
Temperature 
Vibration 
Shock: 


100°F. to +450°F 
20-3000 CPS at 40 G's 
250 G's 


Brochure containing complete char- 
acteristics and specifications available 
upon request. 


NETWORKS ELECTRONIC 
CORPORATION 


14806 OXNARD ST., VAN NUYS, CALIF. 


Original designs for highest reliability 
housed miniature Relays and Resistors for 


n glass 
ull pur poses 
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Capt. Wesley G. Mims, age 
] ompany on Mar 
irrently effective airman < 
ratings of airline transport 
nulti-epgine land, Convair 
He had 8,655 ff r ‘hr 


nplove d by the 


i 
held a 


First Officer Paul H. Johns vas 
iplove the company on June 24, 1946 
He held a currently effective airman certifi- 
ite with ratings of commercial pilot, in- 
strument and single- and multi-engine land. 
i] id a total of 2,170 flying hr., of 

n Cony urcraft. His last in 


ex 
Wich 


neck 
) his last line he 
2, 1957. He passed 
physical 
vithout waiver 
Shirley D. Walker, age 
the company on Mav 12 
The Aircraft 
N 94247, a Convair model 24 erial 
number 104 by American Airlines 
Inc., was manufactured Oct 1948. Total 
flight time on the airframe was 18,062 hr 
It was equipped with two Pratt and Whit 
ney R2800-S3AM4A engines and Hamilton 
Standard model 43E.60 propellers. Both en- 
gine time and propeller time were within 
CAA approved limits 


eXaminat 


vned 





THIS IS ENGINE E7592 


Airwork never scrambles engine 
parts on a mass production basis. 
When this engine was torn down 
for overhaul—the parts went on 
this cart. The cart kept all re-usable 
parts together as they went through 
Cleaning, Inspection and Rework. 
Now, new parts have been issued. 
The cart is ready to start through 
Assembly. 

These carts preserve your invest- 
ment. If a vital part has a potential 
10,000 hour life—and you have 


Airwork 


CORPORATION 
Millville, New Jersey 
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NEWARK «+ MIAMI + ATLANTA 


70 4308 


used it for 1,000 hours—that’s the 
one that goes back on your engine. | 
Under the usual shop system, you 
could end up with a 9,000 hour 
part ...and a big bill next time. 

Mating parts that have “‘worn in” 
are re-mated. And... you get indi- 
vidual treatment of the operating | 
problem shown by the internal con- | 
dition of your engine at overhaul. 

Only Airwork offers this indi- | 
vidualized overhaul method . . . the 
best you can get anywhere. 





BRANCHES IN: 
WASHINGTON 


CLEVELAND 





PanAm Crash Cause 
Still Is Undetermined 


San Francisco—Civil Acronauti 
Board hearing on crash of a Pan Ameri 
can clipper in the Pacific Nov. § failec 
to uncover any facts that would explain 
why the plane went down and why 
the crew was not able, before the crash 
to send a distress 
the plane’s four radio sets 

Three 
hearing 
e That the turbine in a turbo 
charger might have disintegrated, hurt 
ling fragments through the craft 
e That carbon monoxide, found in th« 
bodies recovered, might provide a clu¢ 
to the crash 
e That a loud noise heard on the plan 
during a Sept. 19 flight might mean 
something was wrong with the airplane 
a Boeing B-377 Stratocruiser 

A pathologist testified that “elevated 
values” of carbon monoxide were found 
in the victims (bodies of 19 of the 44 
killed recovered). Whether that 
is significant, or whether it is due 
to decomposition of the bodies, can be 
only after further research 


message on one of 


theories emerged from th 


super 


we'ec 


answered 
he said. 

Wreckage of the plane showed no 
sign of damage that would substantiat« 
the turbo supercharger theory, it was 
testified, but it is a theory that might 
explain the radio failure and the sud 
den crash. However, Pan American wit 
nesses testified that in the few such 
failures that have occurred the frag 
ments escaped through the exhaust 
stack without doing appreciable dam 
age to the plane 

Pan Amcrican witnesses said they ex 
amined the plane thoroughly after the 
noise was reported on the Sept. 19 
flight and found nothing to indicate it 
was caused by a mechanical defect 

In the main, the eight-member in 
vestigation panel headed by Robert W 
Chrisp heard a recital of things that 
didn’t cause the crash. Among them 
e Weather. It was good 
e Sabotage. The 98 persons who had 
contact with the plane before takeoff 
were interviewed, and nothing 
found to indicate sabotage 
e Maintenance irregularity. 
eFire. xamination of the 
wreckage showed it burned after, not 
before, the Only one exterior 
was recovered—collector Ting 
and tests ruled out a 


Was 


charred 


crash 
prece 
from an enginc 
fire in that engine 

e Propeller malfunction. ‘They 
solid, dural type, and experience with 
these has been good 

e Fuel vapor explosion. 

e Foul play. 

e Cargo. Two items were 
radioactive material and sodium 


were 


suspect 


sulfick 
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(Advertisement) 


REPORT FROM RYAN 





Ryan’s Diversification 
Creates Wide Opportunity for Engineers 


X-13 Vertijet Adds New Punch to Airpower 


Washington— Unveiled in an unpre- 
cedented flight at the Pentagon, the 
Ryan X-13 Vertijet gave military 
officials a glimpse of the future of air- 
power. Like a huge bat, the Vertijet 
unhooked itself from its nose cable, 
hovered vertically, then whipped over 
into horizontal flight and roared out of 
sight. 

World’s first jet VTOL aircraft, the 
Vertijet combines the flashing perform- 
ance of jet power with the mobility of 
missile launching. It frees supersonic 
airpower from runways and airports. 
Without landing gear, flaps, actuators, 
the X-13 concept means less weight — 
more performance in speed and climb. 

In the words of a top Air Force 
General, “The Vertijet has provided 
military planners with a new capability 
for manned aircraft of the future.” 

Achieved in close cooperation with 
the Air Force and Navy, the Vertijet is 
based upon Ryan’s unsurpassed 244 


million manhours of research, develop- 
ment, and test in VTOL aircraft. 


Navy, Army 
to Use New Ryan 
Navigator 


San Diego—Navy aircraft—piston 
engine, jets and helicopters will soon be 
equipped with Ryan lightweight auto- 
matic navigators and ground velocity 
indicators. Lightest, simplest, most 
reliable, most compact of their type, 
these systems are self-contained and 
based on continuous-wave radar. 

The navigators provide pilots with 
required data such as latitude, longi- 
tude, ground speed and track, drift 
angle, wind speed and direction, ground 
miles covered and course and distance 
to destination. Ryan is also developing 
guidance systems for supersonic missiles. 


muatatihdennbiall 
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More Orders for 
Ryan Firebees 


San Diego— Nearly $20 million worth 
of Ryan Firebee jet drone missiles have 
been ordered by the Air Force and Navy 
in 1957. In operational use, the Firebee 
is the nation’s most realistic “enemy” 
target for evaluating the performance of 
air-to-air and ground-to-air missiles. It 
possesses the high speed, altitude, 
maneuverability and extended duration 
needed to simulate “enemy” intercept 
problems. 

America’s number-one jet drone, the 
Firebee is another example of Ryan's 
skill in blending aerodynamic, jet pro 
pulsion and electronics knowledge to 
meet a challenging problem... answer a 
vital military need. 


ENGINEERS 


Look to the future. Look to Ryan ...where you can 
grow with an aggressive, forward-looking company 
You'll find a variety of stimulating projects. Ryan 
engages in all three elements of modern flight 
airframes, engines and electronic systems. 


SEND FOR RYAN’S BROCHUR ENGINEERING 
OPPORTUNITIES.’* MAIL Ti OUPON T 


Mr. James Kerns, Engineering Personnel 
Ryan Aeronautical Company 

Lindbergh Field, 2736 Harbor Drive 

San Diego 12, California 











Resistance Welding of Jet Engines 


Pratt & Whitney Uses Sciaky Techniques 


To Slash Weight of J-57 Engines 


The replacement of silver brazed steel 
with Sciaky resistance welded alumi- 
num has made possible a significant 
weight reduction in Pratt & Whitney 
Aircraft’s ]-57 jet engine. 

Che part affected is the shroud 
stator of the compressor section. Be- 
fore the huge Sciaky welders were 
put into service, the shroud stators 
were made of steel, fabricated with a 
silver brazing process. 

As a result of Pratt & Whitney’s 
constant research for improvement, 


project engineers recommended the 


use of aluminum. Experiments showed 
that resistance welding, under the 
7500-pound pressure delivered by the 
Sciaky machines, was the only means 
by which the aluminum pieces could 
be joined without weldment cracks. 
Five Sciaky patented Three-Phase 


welders producing a total of 740,000 
secondary amperes used for this op- 
eration represent the largest concen- 
tration of such machines in the world. 
They are described by Pratt & Whitney 
Aircraft as the only welders capable 
of satisfactorily welding the aluminum 
shrouds. ; 

Three of the five welders are equip- 
ped with Sciaky Predetermined Elec- 
tronic Counter Controls. The unique 
control makes it possible for users to 
get precisely what they set on the 
machine. There is no deviation and 
settings are consistent through the 
entire range of adjustment. Setup to 
repeat previous runs is simple. 

For further information, write to- 
day for Bulletins No. 338 and 339. 
Sciaky Bros., Inc., 4935 W. 67th St., 
Chicago 38, Ill, POrtsmouth 7-6500. 


HELPS PUT PROFIT 
INTO MANUFACTURING 


Close-up of the shroud stator being 
resistance welded. 


Four Sciaky patented Three-Phase welders installed in the East Hartford plant of Pratt 
& Whitney Aircraft. Since the photo was taken, a fifth machine has been added. They 
are the only welders capable of welding aluminum shrouds without leaving cracks. 
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(dangerous if wet), but the victims 
showed no sign of being injured by 
them. 

rhe investigation hearing was held 
in San Francisco. 


TAA Plans to Change 


Viscount Landing Gear 


Melbourne—Trans-Australia Airlines 
has decided on an extensive program 
of modifications on its Vickers Viscount 
fleet to enable the airline to use several 
secondary airfields as well as to operate 
more successfully on the long East 
Coast-West Coast route. The program 
is expected to be completed in 1955. 

I'wo of the 756 series aircraft will 
be modified to allow payload to be 
increased by about 1,200 lb. and pas 
sengers carried from 34 to 40 on the 
long Adelaide-Perth haul. TAA’s 12th 
ind 13th Viscounts, due for delivery 
in. mid-1958, will have both landing 
gear and long-haul modifications in- 
corporated during manufacture 

Landing gear modifications have been 
ordered for the entire Vickers Viscount 
fleet. The damage which Viscount’s 
high-tire pressures inflicted on runway 
surfaces was getting ‘IAA into constant 
trouble with Department of Civil Avi- 
ation which progressively restricted Vis- 
count operations to only major air- 
ports. The landing gear conversion was 
ordered despite high costs involved to 
reduce the tire pressure from 110 to 85 
psi. Automatic braking also will be 
idded to Viscounts 

For the long Adelaide-Perth run, 

where the Viscount found it difficult to 
compete with DC-6 and DC-6B air 
craft, the long-haul modifications will 
be extensive and will include a general 
trengthening of structural compon- 
ents. It is understood that at least 3,000 
man-hours will have to be devoted to 
cach aircraft. Even then the Viscount 
will be basically unable to offer satisfac 
torv service on this route and TAA en 
visages the purchase of Caravelle, Van 
guard or Lockheed Electras for this 
long route. 

Six of TAA’s 720 Viscounts will be 
converted to 756 series, giving the older 
model an extra 25 mph. and an extra 
1,000 Ib. payload. New interior color 
combinations have also been ordered 


Fiat to Begin Overhauling 
Of NATO F-86 Fighters 


Fiat Motor Co. will be a repair cen 
ter for NATO F-86 fighters. About 60 
iircraft are involved in the first batch 
to be turned over to Fiat for overhaul. 
U.S. designated company and agreed 
to provide Fiat with*several million dol- 
lars worth of special equipment neces- 
sary for the work. 
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Your special potentiometer windings can 
now be produced with consistent, preci- 
sion accuracy in production quantities! 
Pacific Scientific’s new plant facilities 
and specially designed microscopic 
winding equipment can now provide 
extremely close linearity tolerances on 
your special designs whether standard 
or sub-miniature, and in unusual con- 
figurations. Elements are wound to your 
own specifications on glass, Formvar- 
covered copper or aluminum mandrels, 
ae and X-Y recorder inspection assures 
uniformity of quality. 
Pacific's engineering department can 
also help solve your special problems 
and complete environmental facili- 


ties are available to test to the most 
rigid military specifications 
Call or write Pacific for engineering 


















assistance On your special potenti- 
ometer problems — today! 






complete potentiometers 

Pacific also designs and builds complete 
potentiometers — both rotary and linear 
motion—to suit your requirements. 
































PACIFIC SCIENTIFIC COMPANY 


P.O. Box 22019, Los Angeles 22, California 

San Francisco « Seattle « Arlington, Texas * San Diego 
REPRESENTATIVES - Eastern U.S.: Aero Engineering 
Company « Canada: Garrett Manufacturing Corp. 
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French Navy Vertol 


Releases Bomb Load 


French Navy’s Squadron 31F at Setif, Algeria, has rigged a bomb rack underneath a Vertol 
H-21 helicopter for use in combat operations against rebel forces in Algeria (AW Jan. 6 
Lt. E. Babot, commander of the squadron, installed the rack beneath the forward 


p. 26). 
belly area. He uses the helicopter’s auxiliary fuel tank arrangement as a dropping mecha 


nism. Above, the rack carries five bombs. Below, four practice bombs are dropped 


in salvo. Ten 250 Ib. bombs in two rows of five have been mounted and equipped with 


proximity fuses. The bombs can be dropped individually or in salvo. Bombsight 


arrangement is in cockpit. 
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Changes 
(Continued from p. 23) 


Hareld Richardson, assistant manager Ai- 
Research Aviation Service Division, The 
Garrett Corp Los Angeles, Calif 

Edgar H. Stelter, service engineering man- 
ager, Chicago Aerial Industries, Inc.. Mel- 
rose Park, Il. Willis K. Sutton succeeds 
Mr. Stelter as manager of the company’s 
Dayton. Ohio, office 

John F. Chilton, West Coast sales man 
ager, Reed Instrument Bearing Co., Los 
Angeles, Calif 

Henry M. Wales, commercial products 
marketing manager, Lear, Inc., Santa \lon- 
ica Calif 

Gustaf A. Wallenstrom, consulting engi 
neer-antenna system structures, Technical 
Products Department, General Electric Co., 
Svracuse, N. 

William B. Wassell, standards engineer, 
and W. Marshall Youmans, chief drafts 
man, Chandler-Evans, division of Pratt & 
Whitney Co., West Hartford, Conn 

Col. Frank J. Shannon (USAF, ret.), 
manager-technical field service, Packard-Bell 
Electronics Corp Los Angeles, Calif 

W. M. Gillette, manager, Service and 
Repair Division, Regent Jack Manufactur 
ing Co., Downev, Calif 

Henry J. Hamm, aviation sales manager, 
Communications Division, Topp Manu- 
facturing Co., Los Angeles, Calif 

Thomas H. Bay, marketing manager, Fair 
child Semiconductor Corp., Palo Alto 

John W. Bjorkman, military marketing 
manager, Allen B. Du Mont Laboratories, 
Inc., Clifton, N. J 

Charles G. McMullen, director of engi- 
neering-government products, Bendix Radio 
Division, Bendix Aviation Corp., ‘Towson, 
\Id 

Fred Hawkins, public relations manager, 
Fairchild Engine Division, Fairchild Engine 
and Airplane Corp., Deer Park, N. 

North American Aviation, Inc., Los .An- 
ecles, Calif., has appointed two managers 
of subcontracts and = subsvstems: Frank 
Weixel for the WS-110 program, and Wil- 
liam May for the WS-202 program. Also 
Phil Prescott, purchasing agent 

Murray Kanes, director of engineering, 
Iriez Instrument Division, Bendix Aviation 
Corp., Baltimore, Md 

Edward F. McDonough, operations con- 
trol analyst, Electronics Department, Ham- 
ilton Standard, division of United Aircraft 
Corp., Windsor Locks, Conn 

Ed Trompeter, West Coast factory sales 
and engineering representative (Canoga 
Park, Calif.), Nems-Clarke Co., division 
of Vitro Corporation of America, Silver 
Spring, Md 

John D. Kohler, assistant manager-aircraft 
md missiles sales, Flexible Tubing Corp., 
Guilford, Conn 

Norton C. Sather, manager-West Coast 
office (Hollywood, Calif.), American Bosch 
Arma Corp., Hempstead, N. Y. 

R. F. Creasey, deputy chief engineer, 
Aircraft Division, English Electric Co., Ltd., 
Lancashire, England. Also: B. O. Heath, 
chief project engineer; E. Loveless, chief 
airworthiness engineer; F. E. Roe, chief de- 
velopment engineer. J. C. King, formers 
the Division's assistant chief engineer, has 
joined the company’s Directorate of Engi- 
neering in London 
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A WORLD OF 
OPPORTUNITY 
FOR A SELECT 
GROUP OF 
AIRCRAFT DESIGN 
ENGINEERS 


With over a quarter-billion backlog, more than 50% commercial, 
Rohr offers the skilled aircraft design engineer the industry's 
utmost in long-range security and quick advancement opportunity 
in the fields of conventional and jet power packages and other 
major military and commercial aircraft components 


Forward resume to J. L. Hobel, Industrial Relations Manager, Rohr 
Aircraft Corporation, Chula Vista, California, Dept. 1 


World's Largest Producer of Ready-To-install Power Packages for Airplanes 





AIRCRAFT CORPORATION 





Chule Viste and Riverside, California 









































ATION WEEK’S 
INVENTORY OF AIRPOWER 


WHERE ARE WE? 
WHERE ARE WE GOING? 


EXCITING HEADLINES IN 1957 herald the pressing need for an in- 
ventory of world airpower in 1958. Earth satellite . . . policy 
changes .. . budget revisions . . . market shifts .. . the missile 
race and hundreds of other technical and market developments 
illustrate existing industry confusion. Never before in its fifty 
year history has aviation found such great need for a concise, 
penetrating analysis and forecast of world airpower. 











ONLY ONE SOURCE FOR THE ANSWERS 

Aviation’s key engineering-management men .. . the decision 
makers... turn to aviation’s top reporting team. Only AVIATION 
WEEK has the capacity and experience to perform this tremen- 
dous responsibility, 26 full-time graduate engineers and aviation 
specialists. For the past year, editors and researchers have been 
collecting ...sifting...analyzing...and interpreting thousands 
of technical and market developments into the 25th ANNUAL 
INVENTORY OF AIRPOWER. Charts, graphs, tables, specifications 
will cover in detail, budgets, missiles, manufacturing, engineer- 
ing, avionics and many mcre areas of military and civil aviation. 
The INVENTORY ISSUE is aviation’s only complete comprehensive 
source for a knowledgeable look at the big picture. 





Here is a rare opportunity to place your sales message in a 
climate of dynamic editorial impact. Key management men and 
engineers will be eagerly waiting for the information contained 
in this issue. This news is vital to their economic future. 


YOU BELONG 

AVIATION WEEK’S ANNUAL INVENTORY OF AIRPOWER is recog- 
nized throughout the industry as a BASIC REFERENCE. Manage- 
ment and engineers will more than just read the INVENTORY 
ISSUE . . . THEY WILL STUDY IT . .. and they continually refer to 
it throughout the year. You get as a bonus . . . MULTIPLE 
EXPOSURE ...of your sales message. Sectionalized format permits 
advertisers to position advertising in appropriate section. 


For additional information WRITE . . . WIRE . or better yet 
PHONE your Regional District Office. Regular advertising rates 
apply. 


VIATI O N @ A McGRAW-HILL PUBLICATION 


330 WEST 42nd ST., NEW YORK 36, N. Y. 


Wiata 4 


NEW YORK 36—M. J. Storz; R. Hathaway, R, Butera, 500 Fifth Avenue; ATLANTA 3—R. H. Powell, 801 
Rhodes-Haverty Bidg.; BOSTON 16 — A. C. Boughton, Jr., 350 Park Square Bidg.; CHICAGO 11 — J. S. Costello; Fred 
E. Bauman, 520 North Michigan Avenue; CLEVELAND 15 —H. P. Johnson, 1510 Hanna Bidg.; DALLAS 1-—€E. E 
Schirmer, The Vaughn Bidg., 1712 Commerce St.; DETROIT 26 —C. A. Ransdel!, 856 Penobscot Bidg.; LOS ANGELES 
17 — C. F. McReynolds; D. T. Brennan; D. A. McMillan, 1125 West Sixth Street; PHILADELPHIA 3 — J. D. Willis, 
W. Bianchard, 17th & Sansom Streets; SAN FRANCISCO 4 — William Woolston 68 Post St.; ENGLAND — Herbert 
Lagler, McGraw-Hill House, 95 Farringdon Street, London EC 4; FRANCE — David Leff, 5 Avenue George V, Paris 8 
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om EMPLOYMENT OPPORTUNITIES c/o This publication Classi 
NATIONAL e Advertisements in this section include all employment opportunities—execu | ' - = wines ty 4 hn ‘ re 


tive, management, technical, selling, office, skilled, manual, etc. | 
( VERAGE SAN FRANCISCO: 68 Post St 
rn ™ 


ss, Positions Vacant Civil Service Opportunities Employment Agencies 
\/ ¥- Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureaus 








POSITIONS WANTED 


DISPLAYED ———RATES——— UNDISPLAYED Field Service Engineer-Degree, Experienced 
The advertising rate is $37.40 per inch for all adver $2.10 per tine, minimum 3 lines. To figure advance } in Gas Turbine Dap eee one mee. Fue 
tising appearing on other than a contract basi payment count 5 average words as a line Controls & acft. accessories. Mi itary ¥.. 
Frequency rates quoted on request Position Wanted Ads are % of above rate Commercial contracts Seattle-San Diego. Pio- 
Box Numbers—counts as | line neering Sales. PW-7022, Aviation Week 
Discount of 10% if full payment is made in advance | 
tor 4 consecutive insertion 
Subject to Agency Commission Net cubiees to Anmay Commniesion Field Engineer, 7 years electronics, electro- 
mechanical; 4 in field service: 1 in digita 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. Y. 36, N. Y. 2% in analog. Overseas experience. PW- 
2, Aviation Week. 


An Advertising inch is measured %” vertically on « 
column—? columns—30 inches to @ page 








Airline Captain 33, C-46 rated. 3600 hrs. 


experienced international, domestic. DC-6, 





DC-4, DC-3, light aircraft, available imme- 
diately, will travel. PW-7050, Aviation Week. 


0 F M ° a ee "=" | Sales and Service Representative, 30. 15 
a e bal , s a cou years in aircraft maintenance and engineer 

: , : ing. Single, A & E light plane pilot. Contract 
and supply experience Formerly employed 


; re " Pa 
” . Ba eS ‘ by major firms. Will go anywhere. 692 Brook- 

ME-AE-EE with experience ia jet haven Circle, Memphis, Tennessee. 

and manufacturing. : 

Manufacturers Representative desires full 
a Must have at least two years in either “| time selling with one reputable firm. Avail- 
Hydraulics compressors, turbines, combustion, after- able April 1, 1958. Enjoys intimate contacts 
burners, or nozzles. of long standing with West Coast and Texas 
P - : 3 Duties include the development of G-E's aircraft and missile manufacturers. PW-7172, 
This man will handle a Minneapolis new high mach. high altitude engine to Aviation Week. 

. . specifi erform : re -ments. . 
home office territory himself and - hag nnlelne: gi captates Chief Thermodynamicist for major missile 
‘ fj “ You will be responsible for specific firm desires to relocate. 15 years experience 
supervise field sales engineers. Re- design involved, plus technical guidance | in propulsion systems, heat transfer, elec- 
sponsibilities include forecasting co other say . ] :| tronic cooling and internal aerodynamics 
af Resume on request. PW-7188 Aviation 


budgeting, approval of advertising. ENGINE CONTROLS. AND accessories | °° 


Opportunity is just right for a suc- d Fi - 
PP Ma. 9 © SEVERAL GOOD POSITIONS ARE | "Het. Airline Transport Piet a0 Ie nom 


cessful sales engineer ready for NOW AVAILABLE IN THIS FIELD | mand, age 36. U. S. Naval Academy graduate. 
more responsibility. IN BOTH SYSTEMS CRITERIA Navy, international airline and MATS train- 

AND COMPONENT DESIGN ing and experience on single, twin and 4-en- 
(ELECTRICAL, ELECTRONICS, gine aircraft. Fluent French, some Spanish 
PNEUMATIC, HYDRAULIC 4ND Best references. Desires challenging airline 
' ane : er ya *!|or executive flying position in Europe or 
COMBINATIONS) Auten paeiig Atice. #@-419% po ae Pe 
Week. 


Products: Hydraulic power equip- 
ment and power steering systems. 
Requirements: Engineering degree 
or strong equivalent. Minimum age 
29. 6 years sales experience, sell- 
ing engineered products to Original 
Equipment Manufacturers. 3 years 
experience in sales or product en- 
gineering of hydraulic or pneumatic 
equipment. 


The critical period of the jet age is 
here. Small engineering teams at Gen- 
eral Electric face the challenge with SELLING OPPORTUNITY WANTED 
completely different ideas... advanced 
design principles...new chemical and Agent desires to represent Equipment or 
nuclear propulsion concepts. It's in this Standards Mfgr. at Lockheed-Marietta, Ga. 
active atmosphere that you grow at G-I Qualified, experienced: 4 yrs—Lockheed en- 

. putting your talents to use in one of gineering dept.: 244 yrs.—selling to Lock- 
the most important phases of our nation’s heed; BS, BA degrees. RA-7122, Aviation 
military and peacetime future. Week. 
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For an immediate reply, send your resume 


se FOR SALE 


SESSIONS ENGINEERING COMPANY aR. 4. A. MeBOVERN 
(for client) PROFESSIONAL PLACEMENT Aircraft for Sale. PBY Amphibian Aircraft. 

JET ENGINE DEPT. BUILDING 501—-ROOM A— 136 Surplus to Canadian Exploration Company's 
Management Consultants POplar 1-1100 use Extra Large Cargo Door and Cargo 
Floor. Executive Passenger Compartment. 


1562 Northwestern Bank Bidg. Emergency Rocket power. Galley facilities, 
Mi li Mi - survey turret in nose. Aircraft completely 
inneapolis innesota { outfitted for instrument conditions and 2 
P : G E N E - A L ¢ (Gy) EL E C T . | C crew operation, extremely well maintained 


~ and in excellent condition. Available for im- 





CINCINNATI 15. OHIO mediate sale at reasonable price. FS-7070, 
Aviation. 








ENGINEERS } Aircraft for Sale. Royal Gull Amphibian. The 

If you have been looking for Rgiogment Agency IN ALL INTERESTS World's most economical and versatile ‘‘Ex- 

that is skilled in the H ot i  & hibian-used xclus l as 4 

Technical Recruitment and RELIABILITY OF IN- OF AVIATION + nh tlle oi a nm ge gy -*- 
FORMATION concerning positions, why not com- . : 2 > 

municate with us at once! ALL POSITIONS FEE If You're Important, you either read ntaneee cS pe -* me ee gr 

PAID. ure—available at extremely attractive dis- 

FIDELITY PERSONNEL SERVICE AVIATION WEEK count. Sale, lease, or lease/purchase. Tim- 

1218 Chestnut St. Phila. 7, Pa. both mins Aviation Limited, Montreal Airport, 


Specialiats in Aviation, Electronica and Nucleonics or you advertise in it, or Montreal 33 


























USE NATIONAL CLASSIFIED ADVERTISING 


for bringing business needs or opportunities to the engineering and operating capacities with the indus- 
attention of men associated in administrative, execu- tries served by McGraw-Hill publications. For adver- 
tive, management, sales and responsible technical, tising rates or other information write: 


Classified Advertising Division 


McGraw-Hill Publishing Co., Inc. 


330 West 42nd Street New York 36, New York 
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To EMPLOYERS 


who advertise 
for MEN: 


When there are many applicants 
for a single position it frequently 
happens that the only letters ac- 
knowledged are those of the most 
promising candidates. Others may 
not receive any indication that their 
letters have even been received by 
a prospective employer much less 
given consideration. These men 
often become discouraged, will not 
respond to future advertisements, 
and sometimes question their bona 


fide character. 


Every advertisement printed in 
the Employment Opportunities Sec- 


tion is duly authorized. 


It will help to keep our readers 
interested in this advertising if you 
will acknowledge every application 
received, even if you merely return 
the letters of unsuccessful applicants 
with, “Position filled thank you” 


written or stamped on them. 


We suggest this in a spirit of co- 
operation between employers and 
the men replying to Employment 


advertisements. 


Classified Advertising Division 


McGraw-Hill 
Publishing Co., Inc. 
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above Mach 6&6 the 


aircraft are different... 


AND SO IS THE AIR 


In the hypersonic regime, between Mach 
numbers of 6 and 3O, the ideal gas concept 
of air must be abandoned. 












The high temperatures associated with these speeds break down the oxygen and nitrogen 
molecules, and drastically change the composition and behavior of the air. For example 
the specific heat can increase by a factor of more than 10, and the molecular weight can 
decrease to less than half of room temperature values. Together with other changes, these 
differences have a marked effect on aerodynamic phenomena. Air is no longer a well-known 
medium at hypersonic speeds, but an entirely different medium whose ramifications are 
just beginning to be recognized 

Theoretical and experimental studies of this new medium are being conducted at the 
Cornell Aeronautical Laboratory, using a “family” of shock tubes and shock tunnels. In 
addition to basic calculations of thermodynamic properties, the Laboratory program includes 
studies in such areas as: hypersonic nozzle design, relaxation times for dissociation and 
recombination of air above 4000°K, optical radiation of high temperature air, and high 
temperature chemical reactions. 

This work in gasdynamics is typical of the many applied research projects active at C.A.L 
— stimulating, technically challenging, and professionally significant. Our research program 
is unusually broad in scope, encompassing aerodynamics, flight research, advanced missile 
and aircraft design, and many other areas of modern flight. This broad program, coupled 
with our policy of assigning each staff member in accordance with his individual abilities 
and interests, makes it possible for us to offer outstanding employment opportunities to 
capable and imaginative men. 


r ) CORNELL AERONAUTICAL LABORATORY, INC. 
of Cornel! University 


Ce OOO OM OP wm ww ws nes -CcOCr 4 


J. V. Ruch 
CORNELL AERONAUTICAL LABORATORY, INC. 
Buffalo 21, New York 


FREE REPORT 


The story behind Cornell 
Aeronautical Laboratory 
and its contributions to 
aeronautical progress is 
vividly told in a 68- 
page report, “A Decade 
of Research." Whether 
you are interested in 
CA.L. as a place to 
work or as a place to 
watch, you will find “A 
Decade of Research" 
both useful and perti- 
nent. Mail in the cou- 
pon now for your free 
copy. 


Please send me a copy of **A Decade of Research.'’ 





Street 





City Zone State 





| 
! 
I 
! 
Name 
I 
I 
I 
! 


=> > () Please inciude employment information. 


poccc-ccn rn 













EMPLOYMENT OPPORTUNITIES 


NO BEST 


5 5 


.-.. but it may be the most significant 
book you've ever read 


There’s a whole new way of life for 
you between the covers of ‘‘Oppor- 
tunities Abound at Bendix Missiles” 
—and a three-cent stamp will bring 
it to you by return mail. If you have 
the qualifications, Bendix can offer 
you an enviable career in the guided 
missiles field, working with men who 


have been responsible for some of 


the most significant missile engineer- 
ing advances of recent years. 

At Bendix, you will be in a major 
missile program. Bendix as prime 
contractor has responsibility for the 
Talos guided missile, one of our 
most vital defense weapons. Using 


PRIME CONTRACTOR 


Missiles.” 
NAME 
ADDRESS 


ciTY 





ee 


FOR THE TALOS 


the finest equipment, you'll learn 
fast and grow fast, both profession- 
ally and financially. There’s oppor- 
tunity here—opportunity to do im- 
portant, stimulating work. 

You'll like living in the Middle 
West. The climate is pleasant and 
Chicago, Lake Michigan and other 
fine recreational areas are easily 
accessible. There is also opportunity 
locally to pursue graduate engineer- 
ing studies. Mail the coupon below. 
T he book may not be a best seller. 
but it has been the instrument which 
started many a talented engineer on 
a fine career in engineering. 


MISSILE 


Bendix Products Division—Missiles 
406R S. Beiger St., Mishawaka, Ind 


Gentlemen: | would like more information concerning opportunities in guided 
missiles. Please send me the booklet “Opportunities Abound at Bendix 








FOR RATES OR 
INFORMATION 


About Classified 
Advertising 


Contact 
ie MeGraw-Hill 
Office Vearest You 


ATLANTA, 3 
1301 Rhodes-Haverty Bldg. 
JAckson 3-6951 
R. POWELL 
BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
J. WARTH 
CHICAGO, 11 
520 No. Michigan Ave. 


MOhawk 4-5800 
W. HIGGENS 


CINCINNATI, 37 
2005 Seymour Ave. 
ELmhurst 1-4150 
F. X. ROBERTS 
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SUperior 1-7000 
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CLASSIFIED SEARCHLIGHT SECTION ADVERTISING 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 








RATES UNDISPLAYED 





DISPLAYED 





The advertising rate is $24.00 per inch for all advertising appearing on $2.10 a line, minimum 3 lines. To figure advance payment count 5 
other than a contract basis. Contract rates quoted on request. average words as a line. 

AN ADVERTISING INCH is measured % inch vertically on one column, 3 BOX NUMBERS count as one line additional in undisplayed ads. 
columns—30 inches—to a page. DISCOUNT OF 10% if full payment is made in advance for four con- 










Closing date is 11 days before issue date, subject to space limitations. secutive insertions of undisployed ads 








Send new ads to Classified Advertising Div., Aviation Week, P. O. Box 12, New York 36, NeY 














FOR IMMEDIATE SALE 
: Minnesota tirmotive, inc. 
An Exceptional | NORTH CENTRAL STATES BEST EQUIPPED FACILITY SERVING 


DC-3 Minnesota dirmatwe = - The “Flying Public 


DISTRIBUTOR FOR: 









Aero Commander 






Fully Equipped Lysaming Gholace ° MAINTENANCE 
Bendix Aviation ° INSPECTION 

And Modernized cnumsion Soar i © CONVERSION 

Dare Aviation Radio e ENGINEERING 





Hartzell Propellers 





SERVICE 







Act Now—this is an outstandin Kollsman 
. g Lear Aviation Equipment COAST TO COAST Distributor for 
airplane and we have only one for F litetronies ety hen 
: . . Nareo Products (Sub-Distributer) ovom . epee 
sale. It is ready for immediate ooo North Dakota, South Dakota, 













airline or corporate use in every aoa (Masts and Radar) Minnesota and lowa 
° ° iati ‘ 

respect. Call White Plains (N. Y.) caer cae ~—o-e Manufacturers of the Super Lodestar. 

ee or write or wire Safe Flight hei sce tg Acrenautical Products 

nstrument Corporation, 4 Water any a Products (Dealer) Minnesota tmremotive, inc. 

Street, White Plains, New York. Aireraft Instrument Manufacturers Wold Chamberlain Field e Minneapolis 


McMillan Radomes 



















DEAL DIRECTLY WITH OWNER 


EXECUTIVE 


AERO COMMANDER 680 









FOR SALE 











































Priced for Immediate Sale LODESTAR 
al Re DC-4E VENTURA AIRLINE DC-3 
n xceptiona value. i ine usiness 
airplane is in factory-fresh condition, BEECHCRAFT CARGO C-47 
flown only as demonstrator. Total time . C18S—D18S EEE 
less than 275 hours. Completely modified Overwater Configuration E18S 























engines, all bulletins complied with. 6- 
place interior with icebox hassock. Blue 
and white exterior. Radio includes Lear 
ADF 14, Lear LVTR 36, ARC 15D Omni 


GRUMMAN 
GOOSE and 
SUPER WIDGEON 


Convertible 
Passenger-Equipped 

























with 3-in-1 indicator, Narco Omnigator Zero-Time Engines and PBY-5A 
with 12-channel auxiliary transmitter, 3- : . e G—P 
light marker, glide scope receiver. Has Airframe if Desired T-6 V-2 
CAIR Radome installed, ready for AVQ-50 SIKORSKY S-51 
Weather Radar installation. B-26 C-46A 


OVERSEAS NATIONAL AIRWAYS 














Asking $67,500. Will consider trade, pret- We cre owners of all these and interested in 























ee ee Box 2396, the purchase, sale, lease, and trading of all 
: . i A f ~ 

Write, wire or cali Jack Hale or Gene Baker at Oakland International Airport, ps nd KA a San te 
California meet your exact acquisition or disposal needs 


CHAMBERLAIN AVIATION, Inc 


Akron Municipal Airport 
Akron 6, Ohio Phone: REpublic 3-6216 








TRADE—AYER CO. 


. linden Airport linden, N. J 
Wabash 5-3000 





Tel: LOckhaven 2-2247 
TWX: OA-432 
Cable: ONATAIR, OAKLAND 




























WANTED MAKE {PY-2 HARPOON(S) FOR IMMEDIATE SALE: AERO COMMANDE! 


680, TT 200 } Engine 2 


TWIN BEECH D-18C YOURS * HAPPY NEW YEAR(S) | | tom. tocwm 













Low time Continental Engines. Advise full : 7 pass, Scott Oxye 2 Bendix Omr ARC 
specifications and best price. For SALE or LEASE. Details on request citiatin diacetate initian Cinamenitae Sandie Ait 
ATLANTIC AVIATION CORP JOHN B. ROSENTHAL INC. Wileox G.S. ALB. plete dual inst ‘ 
Logan Airport, E. Boston, Mass. 1025 Merner Road — 1 vac. New 100 hrs. inspec. $93,000, Indair, Inc 
Phone LOgan 7-8700 Hillsborough, California | Park Ave.. MU 3-1812 





| Diamond 4-0503 

















able JONRO SANMATEO 














One of the world’s 
largest inventories of 


D LA 
cag FARRAR AVIATION oe aa ae 4 pants 


PEN ACCO FROM WEI ATED FIRMS 


SERVING THE INDUSTRY AS SUPPLIERS OF DOUGLAS PARTS AND COMPONENTS 


FARRAR AVIATION WUX 


325 WEST MAIN STREET P. O. BOX 113 ONTARIO, CALIF YUkon 6-6746 CABLE ADDRESS “FARRAIR 
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IMMEDIATE DELIVERY 


Deal directly with owner Two C46Rs 
Immediate Delivery T category 49,900 tbs TAS 220 mph 


C-46A ene 


Serial 42-96683. Excellent condition in mnltitery configuration as One C47 
released by USAF. Engines 67 hours and zero hours. CARGO 


$50, 000.00 Zero pas agers re ape erie - Hartzells 


ydromatics or Constant Spee 


FOR SALE, LEASE OR FINANCE L & J TRADING 


TRADE-AYER CO. COMPANY, INC. 
Linden Airport, Linden, N. J. Box 1065 Int'l Airport, Miami 


000 Phone MO 5-377! 
Wabash 5-3 Ask For P. E. Dixon or E. E. Jones 








FOR SALE 


Two (2) Super 46 
AEF CONVERSION KIT | 
PASSENGER INTERIOR - AIRLINE RADIO 


PRICED RIGHT - MAKE OFFER | 


FOR SALE 
DC-4's 


B & E Models 


Fully Convertable Ss Cate 


LOS ANGELES AIR SERVICE, INC. nvestment ® 


Municipal Airport, Hawthorne, Calif. 
Oregon 8-396! 


Overseas & Domestic 
Financing Availabie 





UNITED STATES 
OVERSEAS AIRLINES INC. 
Chrysler Bldg., New York, N. Y. 

Telephone YUkon 6-6685 

Cable: Usoalines New York 
(TWX NY 1-3486) 





Productive advertising 
is an INVESTMENT 
rather than an EX- 
PENDITURE. 


PROD O0000 000000000 0000000 000000000 000044 
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LALA 





Immediate Delivery 


We stock, overhaul, and install 


a cent ers almost invariably 
R1830 R1820 


\ 
75, -92, -94 ~202, -5, -72 < report prompt and satis- 


R985 R1340 R2000 


and ovr most popular DC3 engine 
R1830 - SUPER - 92 OXYGEN EQUIPMENT 
SALES & SERVICE 


ENGINE WORKS | | wictic t’Stioit"™ BE CONVINCED — 


INC. FIXED INSTALLATIONS ? . —— 
GOV'T. APPROVED REPAIR STATION send us your adv ertise- 


ABP AERO | f°sccunoo, cacironnia ment TODAY. 


THE 
Kay \/ OMe C-47'S FOR SALE DC-3’S 
pln Addr 
SK IN 0 REPAIR OVERHAUL MODIFICATION sa 


Classified 


STORY VOLITAN AVIATION 
(Cayelte. 12820 Pierce St. Phone eus-9. 1283 Pacoma Calit. Advertising 
UPHOLSTERING —? 
NEW and REWORK SPARKPLUGS WANTED 


Surplus or used aircraft t soaenion y wanted. Highest 
grveee paid for R.B. 19R /3, 5/4, 5/5, 
23, 21282, 31282; R.P. 438; LE 44, 45; 


O'HARE FIELD CHICAGO — ~cec inion AVIATION WEEK 


FOR SALE P B x 12 

HELICOPTERS DON'T FORGET . O. BO 

Sikorsky S-55 the box number when answering adver 

Sin Ne .. eee me tisements It is the only way we can NEW YORK 36, N. We 

CHAS. D. LINZA, STANSBURY, INC, identify the advertiser to whom you are 
1731 EB. Wardlow, Long Beach, Calif. writing 

Phone: GArfield 7-7931 


“Searchlight” advertis- 





factory results. 





Lambert Field Inc St. Louis, Mo 
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SEARCHLIGHT SECTION 


(NEARLY NEW) (LATE MODEL) 


DC-7Bs and CONVAIR 340s 


“in bhlak JAL 


—<—~ FTF T AR ee FI 


© 


Within the next three months Continental figuration, with 5-passenger lounge. Both the 7Bs and 
Air Lines will start taking delivery on its new fleet of Convair 340s are RCA Radar equipped 
Viscount Mark II aircraft...making available for 
immediate delivery one Douglas DC-7B, and possibly The Convair 340s for sale are in perfect condi- 
several more. In addition to this, one Convair 340 tion. They carry 44 passengers in first-class con- 
will become available for immediate delivery, with figuration and feature integral loading ramps and 
several more to follow. other well-known Convair efficiency features. One 
of these planes is available now others will be 
The DC-7Bs are practically new, having been available in the near future. All planes for sale 
put into service and flown on Chicago- Los Angeles include spare engines 
route only since April, 1957. The 7Bs have a 
strikingly-decorated interior and are convertible on For full specifications, prices and other infor 
tracks from an 85-passenger coach, with first-class mation, phone, wire, or write to Richard G. Schorling, 
lounge, to a regular first-class, 64-passenger con- Director of Purchasing and Property. 


ay 


aah es 


GENERAL OFFICES STAPLETON FIELD DENVER, COLORADO 
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ENGINEERS AND SCIENTISTS 
NEEDED FOR 
ADVANCED MISSILE PROJECTS 


The continuing expansion program at Lockheed Missile Systems’ California 
facilities creates many new positions for those who qualify. The challenge 

— exciting work on the air weapons of tomorrow. The rewards — good salary and 
the opportunity to advance with a growing company. Openings for qualified 
personnel are in the areas of: 


COMPUTERS 
SYSTEMS ENGINEERING 
RADAR | 
TELEMETERING 
ELECTROMECHANICAL DESIGN 
COMMUNICATIONS 
TEST EQUIPMENT DESIGN 
INSTRUMENTATION 
STRUCTURES ENGINEERING 
NUCLEAR PHYSICS 
MECHANICAL ENGINEERING 
ANTENNA DESIGN 
AERONAUTICAL ENGINEERING 
OPERATIONS RESEARCH 
STRESS ENGINEERING 


You are invited to address your inquiry to the 
Research and Development Staff, Sunnyvale 17, California. 


Gebel MISSILE SYSTEMS 


A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 


SUNNYVALEF * PALO ALTO + VAN NUYS, CALIFORNIA 
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AN INVITATION 
TO JOIN ORO 


Pioneer In 
Operations Research 


Operations Research is a young 
science, earning recognition rapidly 
as a significant aid to decision-mak- 
ing. It employs the services of 
mathematicians, physicists, econo- 
mists, engineers, political scientists, 
psychologists, and others working 
on teams to synthesize all phases of 
a problem. 


At ORO, a civilian and non- 
governmental organization, you 
will become one of a team assigned 
to vital military problems in the 
area of tactics, strategy, logistics, 
weapons systems analysis and 
communications. 


No other Operations Research 
organization has the broad expe- 
rience of ORO. Founded in 1948 by 
Dr. Ellis A. Johnson, pioneer of 
U. S. Opsearch, ORO’s research 
findings have influenced decis:or- 
making on the highest military 
levels. 


ORO’s professional atmosphere 
encourages those with initiative and 
imagination to broaden their scien- 
tific capabilities. For example, staff 
members are taught to “program” 
their own material for the Univac 
computer so that they can use its 
services at any time they so desire, 


ORO starting salaries are com- 
petitive with those of industry and 
other private research organiza- 
tions. Promotions are based solely 
on merit. The “fringe” benefits 
offered are ahead of those given 
by many companies. 


The cultural and historical fea- 
tures which attract visitors to 
Washington, D. C. are but a short 
drive from the pleasant Chevy 
Chase suburb in which ORO is 
located. Attractive homes and 
apartments are within walking dis- 
tance and readily available in all 
price ranges. Schools are excellent, 


For further information write: 
Professional Appointments 


OPERATIONS RESEARCH 
OFFICE lone) 
The Johns Hopkins University 


7100 CONNECTICUT AVENUE 
CHEVY CHASE, MARYLAND 








LETTERS 





" . 
Freedom or License 

| xc allow me to offer a vehement sec 
nd to your indictment by Mr. J. K. 
Burkely (AW? Jan. 6, p. 118) 

I am sure that vou consider yourself to 
be a 20th Centurv Paul Revere, galloping 
furiously through the political darkness vent 
ing frenzied shouts of warning to the com 
placently slumbering populace that the 
Red rockets are coming 

ire coming is 

mn coming since 19 

not be stopped now by making every detail 
wailable for 
irresponsibility of 
this matter is ap 
press 18 a necessity 


true. But they 
17. They will 
our military developments 
tion The 
the American press in 
palling. Freedom of the 
ranted. But 


puodll INS pec 


vhere does freedom end and 
license begin? And who shall be the judge? 
Che real tragedy of this situation lies in 
the fact that vou and other representatives 
media fail to understand or even 
see vour error. You are literally blind 
Irunk with the power afforded a free press 
n the United States. In effect, vou are 
anogantly forcing the American military 
establishment into the ring with his 
legs, eves and ears laden with telemetering 
levices. He may get the stuffing knocked 
it of him, but the American people and 
going to enjov the luxury of 
hnical 
0d veat an l 
lown J. CaALDWeLI 
Sunnvwvale, Calif 


Shrunken Heads 


Apparently litt! 


% news 


Tims 


the world are 
inalysis of every drop 


} 


1 complete, t 
| 

; - ° 

tears shed as he go 


} 


regard to historical data 
value is considered by the 
ithorit in control of such material at 
Wright-Patterson Air Force Base. It may 
1 shock, as it did to 
me personally and the members of — the 
\merican Aviation Historical Society, that 
the negatives from #1 # 44,000 
han | destroved because 1) thev con 

2) that the quality 


of irreplaceablk 


ome as something of 


through 
i\ cn 
tituted a fire hazard 
of the prints from these negatives was con 
sidered to be of inferior quality 

these 
1918 and no fire 
storage, and se 


By way of explanation negatives 


h v< 


been on file since 
has resulted from thei 
ondly, the quality of the photoprints from 
the majority of these negatives is sharp and 
clear 

Naturally, the officials in charge insist 
that these negatives were not wantonly 
destroyed and perhaps to their constipated 
brand of thinking it may not seem so. But 
to hundreds of serious collectors and aero 
nautical researchers this hardly sounds like 
a plausible explanation This wanton de 
struction occurred in April, 1957. To save 
face, the negatives were microfilmed, and 
accordingly 8x10 blown up enlargements 
are all that will be available of a valuable 
segment of aeronautical history covering the 
period of 1917-1931. Having received some 
of these blown up 8x10 photos, I personally 
can testify that they are of poor quality 
and leave much to be desired to the serious 
collector. 
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dviation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine’s editorial columns. 
Address letters to the Editor, Aviation 
Week. 330 W. 42nd St... New York 36. 
N. Y. Try to keep letters under 500 
words and give a genuine identification. 
We will not print anonymous letters. 
but names of writers will be withheld 
on request. 


However, lest these officials at WADC 
be entirely to blame, it should be noted that 
the U.S. National Air Museum, Washing 
ton, D. C., and the National Archives also 
declined to the accession of this historical 
material. In addition, other civilian agencies 
who may have the desire to preserve his 
torical material of irreplaceable value are 
prevented by government edict from doing 
so. The Air Force Central Museum appar- 
ently also presented a disinterested attitud 
toward the of this material. En 
larged prints from microfilm are usually not 
as satisfactory as prints from the original 
negatives 

It should also be emphasized that with 
this kind of attitude toward the preservation 
il data, that any of the intimate 
details of our air power development can 
be preserved for future generations only by 
action against an entrenched bu 
reaucracy which to them appears to be a 
routine day to day job 

Here is a good example of the way that 
the agencies of the Defense Department 
function. Economy the watchword 
the first effect of this to destroy 
valuable records on the request of the fire 
hief, limit the already limited funds of the 
struggling Air Force Central Museum, and 
justify this action by government edict 
Surely not all the heads that are shrunken 
are to be found in the jungle 


accession 


of histori 


vigorous 


being 
action 1S 


f Brazil! 
Wirus L. Nyt 
Hayward, Calif. 


Not Democratic 


Mhe irticle 


entitled ‘“Renegotiators 
Ordered Industry to Refund $33.6 Million 
in ’57,” p. 24 of the Dec. 30 issue, prompts 
a few remarks on the 

I have observed how renegoti 
both large and small 
in work for the government. The effect is 
not healthy, and the process is not 
cratic. It appears that 
bound by a contract while the 
is not 

Obviously it is not to the advantage of 
the American people when any private busi 
ness or industry makes excessive profits while 
government. On the other 
hand, if through good management and 
improved processes savings to both the 
government and the business are effected, 
is it reasonable to renegotiate these profits? 
If so, then the contract is meaningless. 

Consider the grocer who must today re- 
haggle profits from a sale of groceries made 
two months ago. What would be thought 
of a law giving his customer the right and 
opportunity to do this? Were such a re- 
negotiation common practice, could the 


subject 

tion affects 
yusinesses engaged 
demo 
business is 
government 


private 


serving our 


grocer stay in business? Would he even 
want to? 

Perhaps this estimate of renegotiation i 
over-simplified However, | 


1 } 7 
veard anything which logically sup 


have nev 

read or | 

ports this process as it is being practiced 
Josepn H. Anprews 


Spokane, Wash. 


‘Little Horror’ 


Mr. Dotvy’s article on Chicago’s Midway 
\irport AW Dec. 16, p. 38) is most 
timely and describes a that is all 
too well known to air travelers having fre 
quent occasion to make 
interchanges there. It instructive 
comparing the number of 
passengers through Midway with 
those originating or terminating flights ther« 
On the assumption that these will show 
1 heavy preponderance of through passen 
gers, I that the “trouble with 
O'Hare” stems almost exclusively from the« 
paucity of flights using that field, and that 
the relative accessibility of Midway and 
O'Hare from the Loop is a very secondat 
factor. The solution to Chicago’s air trafh 
problem would then appear to consist pr 
marily of expediting the move from Midway 
to O'Hare, rather than completing constru 
tion of throughwavs to O'Hare. At least on 
uirline has imitiated a transfer of som 
flights to O'Hare only to reinstate them 
Midway following a period of reduced loa 
tractors As Mr. Dot 
ines are loath to make the whic 
vill result in a reduction of their load factor 
during the transition period, until the major 


Situation 


connections 
would be 
to see hgures 
passing 


suggest 


} 
points out, major ai 


move 


ity of air carrier operations have been 
transferred to O'Hare. This reluctance 
heightened when the duration of this tran 
sition period is a matter of pure conjecture 
It appears probable that this transition 
could be expedited by the creation of a firm 
plan for the phase-over of operations from 
Midway to O'Hare, agreed by the major 
airlines Such a plan might b 
initiated by the airlines 
perhaps by the City of Chicago. 1 
sition must ultimately be made in the not 
too distant future when jet transports ent 
It therefore seems highly 
speed up the 


concerned 
themselves T 


his tran 


scheduled service 
desirable to simultaneously 
wailability of superior airport facilities at 
Chicago, while minimizing the pain of 

transition among the airlines concerned 
Your publication can do a real service to 
wiation by continuing to spotlight the 
situation at Chicago and to press for a 
speedy resolution of the problem. Truly, 
Chicago’s air trafic movements exert a 
significant influence on the national air 
travel picture, and Chicago’s delays have 
coast-to-coast repercussions. It is a sad com- 
mentary that this key airport enjoys the 
sobriquet of “little horror” by the pilots 
that use it. Let’s put the nation’s and the 
world’s busiest airport in a position to handle 
today’s air trafic with minimum delays, 
come IFR or CAVU, without requiring 
fantastic competence on the part of its air 

trafic controllers. D. M. Hetrer 
South Bend, Ind. 
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When a skid is expected... 


























The concept of anti-skid braking is a major contributi 
aviation safety, and was pioneered by Hydro-Aire. Hyt 


1 to 
, the 


only accepted anti-skid braking system, is standard equipment 

on more than 6,000 airplanes. Hytrol systems are already on 2 | 
such types as the B-47, B-52, A3D, B-66, RF-84F, F-100, F-101, I 
C-130, KC-135, and QF-80. Latest Hytrol users include « 


hree 
aa tae ae BURBANK, CALIFORNIA 
of the new commercial jet transports — DC-8, 707, and 880. 

‘ Aviation Subsidiary of CRANE 
Now being tested in Hydro-Aire’s laboratories are the new Anti-Skid Braking Systems - Fuel 
System Controls + Pneumatic 
Controls + Actuation Systems 

Electronic Devices 


developments for tomorrow’s sure, safe landings. Today — and 
in the future — when a skid is expected, transportation exper 


everywhere look to Hydro-Aire for the answer. 








Motors Matched Power Team 
gar ern rrop-Jet Engines 
and Aeroproducts Turbo-Propellers 
Powers the New Lockheed Electra 
into the Air 56 Days Ahead of Schedule 


ELECTRA UNDERWAY ON FLIGHT PROGRAM. Continuing ahead of schedule in all phases of produc- 
tion and flight, the new Lockheed Electra is already logging flight hours prior to the official start 
of CAA certification tests. Powered by four Allison 501 Prop-Jet Engines and Aeroproducts 606 Turbo- 
Propellers - CAA approved several months ago — this luxurious new passenger transport is America’s 
jet-age answer to medium- and short-distance airline routes. Scheduled to enter commercial service late 
this year, the Prop-Jet Electra will bring jet-age comfort at cruising speeds of more than 400 miles per 
hour to air travelers everywhere—will bring new operating economy to the airlines of the world. 


ALLISON DIVISION OF GENERAL MOTORS, Indianapolis, indiana 








